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aged and scarred. This is called cirrhosis. Cirrhosis can 
cause the liver to stop working. Some people may get liver 
cancer or liver failure from the hepatitis C vims. ' 
Hepatitis C virus is spread from one person to another by 
contact with an infected person's blood. You should talk to 
your healthcare provider about ways to prevent you from 
infecting others. 
How should I store CO PEGU S7 

Store COPEGUS tablets at room temperature (77 °F). 

Please refer to the PEGASYS Medication Guide for storage 

information about PEGASYS injection. 

General information about the safe and effective use of 

COPEGUS 

Medicines are sometimes prescribed for purposes other than 
those listed. in a Medication Guide. Dp not use COPEGUS 
for a condition for which it was not prescribed. Do not give 
COPEGUS to other people, even if they have the same 
symptoms that you have. 

This Medication Guide summarizes the most important in- 
formation about COPEGUS. If you would like more infor- 
mation, talk with your healthcare provider. You can ask 
your healthcare provider or pharmacist for information 
about COPEGUS that is written for healthcare profession- 
als. ' 

What are the ingredients in COPEGUS? 

Active Ingredient: ribavirin '■ L. ; 

Inactive Ingredients: prege latinized "starch, sodium starch 
glycolate, cornstarch, microcrystalline cellulose, and mag- 
nesium stearate- The tablet is coated with aquacoat ECD- 
30, triacetin, and colored with a coating system composed of 
hydroxypropyl methyl cellulose t talc, titanium dioxide, syn- 
thetic yellow iron oxide, and synthetic red iron oxide. 
This- Medication Guide has been approved by the U.S. Food 
and Drug Administration. *' ' 



CYTOVENEO-1V ^ 

(ganciclovir sodium for injection) 

FOR INTRAVENOUS INFUSION ONLY 

CYTOVENE® 

(ganciclovir capsules) 

FOR ORAL ADMINISTRATION 

The following text is complete prescribing information 
based on omcml labeling in effect June 2000. 



WARNING: THE CLINICAL TOXICITY OF CYTOVENE 
AND CYTOVENE-IV INCLUDES GRANULOCYTOPENIA. 
ANEMIA AND THROMBOCYTOPENIA. IN ANIMAL 
STUDIES GANCICLOVIR WAS CARCINOGENIC. 
TERATOGENIC AND CAUSED ASPERMATOGENESIS. 
CYTOVENE-IV IS INDICATED FOR USE ONLY IN THE 
TREATMENT OF CYTOMEGALOVIRUS (CM V) RETINI- 
TIS IN IMMUNOCOMPROMISED PATIENTS AND FOR 
THE PREVENTION OF. CMV DISEASE IN TRANSPLANT 1 
PATIENTS AT RISK FOR CMV DISEASE. 
CYTOVENE CAPSULES ARE INDICATED ONLY FOR 
PREVENTION OF CMV DISEASE IN PATIENTS WITH AD- 
VANCED HIV INFECTION AT RISK FOR CMV DISEASE, 
FOR MAINTENANCE TREATMENT OF CMV RETINITIS 
IN IMMUNOCOMPROMISED PATIENTS. AND FOR PRE- 
VENTION OF CMV DISEASE IN SOLID ORGAN TRANS- 
PLANT RECIPIENTS (see INDICATIONS AND 
USAGE). 

BECAUSE CYTOVENE CAPSULES ARE ASSOCIATED 
WITH A RISK OF MORE RAPID RATE OF CM V, RETINITIS, 
PROGRESSION, THEY SHOULD BE USED AS MAINTE- 
NANCE TREATMENT ONLY IN . THOSE PATIENTS FOR 
WHOM THIS RISK IS BALANCED BY THE BENEFIT AS- 
SOCIATED WITH AVOIDING DAILY INTRAVENOUS IN- 
FUSIONS. 



DESCRIPTION 

Ganciclovir is a synthetic guanine derivative active against 
cytomegalovirus (CMV) CYTOVENE-IV and CYTOVENE 
are the brand names for ganciclovir sodium for injection and 
ganciclovir capsules, respectively. . . : • 

CYTOVENE-rV is available as sterile lyophilized powder, in 
strength of 500 mg per vial for, intravenous administration 
only. Each vial of CYTOVENE-IV contains the equivalent of 
500 mg ganciclovir as the, sodium salt (46 mg sodium). Re- 
constitution with 10 "mL . of Sterile Water .for. Inj^on; USP, 
yields a solution with prl 11 and a gandclovir;Cpncentxation 
of approximately 50 mg/mL. Further dilution in an appro- 
priate intravenous solution must" be performed before infu- 
sion (see DOSAGE AND ADMINISTRATION). 



CYTOVENE is .available as 250 mg and 500 mg capsules. 
Each capsule contains 250 mg or 500 mg ganciclovir, respec- 
tively, and inactive ingredients qroscarrnellose sodium,. mag- 
nesium stearate and povidone. Both hard gelatin shells.con- 
sist of gelatin, titanium dioxide, yellow iron oxide and 
FD&C Blue No. 2. ...i< . ■ . 

Ganciclovir is a white to off-white crystalline powder : with a 
molecular formula of C 9 H 13 N 5 0 4 and a molecular weight of 
255.23. The chemical name for ganciclovir is 9-U2-hydroxy- 
l-(hydroxymethyl)ethoxy|methy 11 guanine. Ganciclovir is a 
polar hydrophilic compound with a solubility of 2.6 mg/mL 
in water at 25*C and an n-octanol/water : partition coefficient 
of 0.022. The pK^s for ganciclovir are 2.2 and 9.4. 
Ganciclovir, when formulated as monosodium salt in the IV 
dosage form, is a white to off-white lyophilized powder with 
a molecular, formula of C 9 H 12 N 5 Na0 4 , and : a molecular 
weight.of 277.22. The chemical name Tor ganciclovir sodium 
is 9-[[2-hydroxy- l-diydroxymethyl), ethoxyl methyl] guanine, 
monosodium salt.. The lyophilized powder has an r aqueous 
solubility of greater than 50 mg/mL at 25'C. At physiologi- 
cal pH, ganciclovir sodium exists as the un-ionized form 
with a solubility of approximately 6 mg/mL at 37*C. ■ . : 
All doses in .this insert are specified in terms of ganciclovir. 

VIROLOGY 

Mechanism of Action: Ganciclovir is an .acyclic nucleoside 
analogue of 2'-deoxyguanosine that, inhibits replication of 
herpes viruses! Ganciclovir' has been srtpwn to be. active 
against' cytomegalovirus (CMV) and .herpes simplex "virus 
(HSV) in human' clinical studies. ' t ... ' ; 

To achieve. anti-CMV activity, ganciclovir is phosphorylated 
first to the monophosphate form by a CMV-ehcoded (UL97 
gene) protein kinase homolqgue, then.tb the di- and triphos- 
phate forms by cellular kinases! Ganciclovir triphosphate 
concentrations may be 100-fold greater in CMV-infected 
than in uninfected cells; indicating preferential phosphory- 
lation in ..infected cells. Ganciclovir triphosphate, once 
formed, persists for days in the CMV-infected cell. Ganciclo- 
vir triphosphate is. believed to inhibit viral DNA synthesis 
by (1) competitive inhibition of viral DNA polymerases; and 
(2) incorporation into viral DNA, resulting in eventual ter- 
mination of viral DNA elongation. 

Antiviral Activity: The med^ancbncentration _of ganciclovir , 
that inhibits CMV replication. (IC 50 ) in .vitro (laboratory 
strains or clinical isolates) has ranged from 0.02 to 3.48 pg/ 
mL. Ganciclovir inhibits mammalian cell . proliferation 
(CIC M ) in vitro at higher, concentrations ranging! from 30 to 
725 ug/mL. Bone marrow-derived colony-forming cells are 
more sensitive (CIC50 0.028 to 0.7 ug/mL). The relationship 
of in vitro sensitivity of CMV to ganciclovir and clinical re- 
sponse has not. been established. t 

Clinical Antiviral Effect of CYTOVENE-IV. and CYTOVENE 
Capsules: CYTOVENE-IV: In a study of CYTOVENE-IV 
treatment of life- or sight-threatening CMV disease in im- 
munocompromised patients, 121 of 314 patients had CMV 
cultured within 7 days prior to treatment and sequential 
posttreatment viral cultures, of urine, blood, throat, and/or 
semen. As judged, by. conversion, to culture negativity, or a 
greater than 100-fold decrease in in vitro CMV- titer, at least 
83% of patients, had a virologic response with a, median re- 
sponse time of 7 to 15 days. 

Antiviral activity, of CYTOVENE-IV was demonstrated- in 
two randomized studies for the prevention of CMV disease 
in l transplant recipients (see table below)., 
[Sec t&bl© below J \- '* 

CYTOVENE Capsules:, In trials comp^ng.CYrOyENE-IV 
with CYTOVENE capsules for tlie .mainteiiance^treatment 
of CMV retinitis in patients with AIDS, .serial urine cultures 
and other available cultures (semen, biopsy ^specimens, 
blood and others) showed that a small proportion of patients 
remained culture-positive during maintenance therapy with 
no. statistically significant differences . in CMV. isolation 
rates between treatment groups.. ; . 

A study of CYTOVENE capsules .(1000 mg q8h) for preven- 
tion of CMV disease in individuals with, advanced. HIV in- 
fection (ICM 1654) evaluated antiviral activity, as measured 
by CMV isolation in culture;! most cultures were from urine. 
At baseline, 40% (1767436) and 44% (92/210) of ganciclovir 
and placebo recipients, respectively, had positive cultures 
(urine or blood). After 2 months on treatment, T0% vs 44% of 
ganciclovir vs placebo recipients, had positive cultures. 
Viral Resistance: The current workmg definition of CMV 
resistance to ganciclovir in in vitro "assays' Is IC 50 
>3.0 ug/mL (12.0 uM). CMV resistance to ganciclovir has 
been observed iii individuals with AIDS and CMV retinitis 
who have never received ganciclovir therapy. Viral resis- 
tance -hks ' also been' observed in patients' receiving pro- 
longed treatment for CMV retinitis with CTTOVENE^IV. In 
a controlled study of oral ganciclovir for prevention of ATDS- 
associated CMV disease, 364 individuals had one or more 
cultures' performed after at least 90 -days of 'ganciclovir 



'* 


Patients With Positive CMV Cultures 1 

"■~ Heart Allograft* (n= 147) -.-<.:.•: Bone Marrow Allograft (n=72) 


Time 


. CYTOVENE-IVt '• 


Placebo ' 


CYTOVENE-rV$ 


Placebo ■ -\ 


Pretreatment , 
Week 2. 
Week 4 ... 


1/67(2%) - 
-. s . v . 2/75 (3%) 
3/66(5%) 


.5/64 (8%) 
11/67 (16%) 
. 28/66(43%) 


37/37 (100%) 
, ... 2/31 (6%) 
(V24..i(0%)' 


35735(100%) 
19/28 (68%) 
. .16720 (80%) . 



t 5 mg/kg bid for 14 days followed by 6 mg/kg qd for 5 days/week for 14 days : , 
t .5 mg/kg : bid for 7 days followed by. 5 mg/kg qd until day 100 posttransplant 



treatment. Of these, 113 had at least one positive culture. 
The last available isolate from each subject was tested for 
reduced sensitivity, and 2 of 40 were found to be resistant to 
ganciclovir. These resistant isolates were associated with 
subsequent treatment failure for retinitis. 
The possibility of viral resistance should be considered in 
patients who show poor clinical response or experience per- 
sistent viral excretion during therapy. The principal mech- 
anism of resistance to ganciclovir in CMV is the decreased 
ability to form the active triphosphate moiety; resistant vi- 
ruses have been described that contain mutations in the 
UL97 gene of CMV that controls phosphorylation of ganci- 
clovir. Mutations in the viral DNA polymerase have also 
been reported to confer viral resistance to ganciclovir. 

CLINICAL PHARMACOLOGY 
Pharmacokinetics: 

BECAUSE THE MAJOR ELIMINATION PATHWAY FOR GAN- 
CICLOVIR IS RENAL DOSAGE REDUCTIONS ACCORDING 
TO CREATININE CLEARANCE ARE REQUIRED FOR CY- 
TOVENE-IV AND SHOULD. BE CONSIDERED FOR CY- 
TOVENE CAPSULES. FOR DOSING INSTRUCTIONS IN PA- 
TIENTS WITH RENAL IMPAIRMENT, REFER TO DOSAGE 
AND ADMINISTRATION. 

Absorption: The absolute bioavailability of oral ganciclo- 
vir under- fasting conditions was approximately 5% (n=6) 
and following food was 6% to 9% (n=32). When ganciclovir 
was administered orally with food at a total daily dosage of 
3 g/day (500 mg q3h, 6 times daily and 1000 mg tid), the 
steady-state absorption as measured by area under the 
serum concentration vs time curve (AUC) over 24 hours and 
maximum serum concentrations (C m „) were similar follow- 
ing both regimens with an AUCq_ 24 of 15.9 ± 4.2 (mean * 
SD) and 15.4 - 4.3 ug-hr/mL and C^ of 1,02 i 6.24 and 
1.18 ± 0.36 ug/mL, respectively (n=16). 
At the end of a 1-hour intravenous infusion of 5 mg/kg gan- 
ciclovir, total AUC ranged between 22.1 ± 3.2 (n=16) and 
26.8 i6.1 ughr/mL (n= 16) and C^ ranged between 8.27 i 
1.02 (n=16) and 9.0 ± 1.4 ug/mL (n=16). 
Food Effects: When CYTOVENE capsules were given with 
a meal containing 602 calories and 46:5% fat at a dosage of 
1000 mg every 8 hours to 20 HIV-positive subjects, the 
steady-state AUC increased by 22 ± 22% (range: -6% to 
68%) and there was a. significant prolongation -of time to 
peak serum concentrations (T m .J from 1.8 ± 0.8 to 3.0 ± 0.6 
hours and a higher C^ (0.85 ± 0.25 ys 0.96 ±0.27 ug/mL) 
(n=20). 

Distribution: The steady-state volume of distribution of 
ganciclovir after intravenous administration was 0.74 i 
0.15 L/kg (n=98). For CYTOVENE capsules, no correlation 
was observed between AUC and reciprocal weight (range: 55 
to 128 kg); oral dosing according to weight is not required. 
Cerebrospinal fluid concentrations obtained 0.25 to 5.67 
hours postdose in 3 patients who received. 2.5 mg/kg ganci- 
clovir intravenously q8h or ql2h ranged from 0.31 to 
0.68 ug/mL representing 24% to. 70% of the respective 
plasma concentrations. Binding to plasma proteins was 1% 
to 2% over ganciclovir concentrations of 0.5 and 51 ug/mL. 
Metabolism: Following oral- administration of a single 
1000 mg dose of u C-labeled ganciclovir, 86 ± 3% of. the ad- 
ministered dose was recovered in the feces and 5 i 1% was 
recovered in the urine (n=4). No metabolite accounted for 
more than 1% to 2% of the radioactivity recovered in urine 
or feces. 

Elimination: When administered intravenously, ganciclo- 
vir exhibits linear pharmacokinetics, over the range of 1.6 to 
5.0 mg/kg and when administered orally, it exhibits linear 
kinetics up to a total daily dose of 4 g/day. Renal excretion of 
unchanged drug by glomerular nitration and. active tubular 
secretion is the major route of elimination of ganciclovir. In 
patients with normal renal function. 91.3 * ± 5.0% (n=4) of 
intravenously administered ganciclovir was recovered ua: 
metabolized in the urine > Systemic clearance of intrave- 
nously administered ganciclovir was 3.52 ± 0.80 mlVmin/kg 
(n=98) while renal clearance was 3.20 i 0.80 mL/min/kg 
(n=47), accounting for 91 ± 11% of the systemic clearance 
(n=47)* After oral administration of ganciclovir, "steady-state 
is achieved within 24 hours. Renal clearance following oral 
administration was 3.1 ± 1.2 mL/min/kg (n=22). Half-bft 
was 3;5 ± 0.9 hours (n=98) following IV administration and 
4.8 ± 0.9, hours (n=39) following oral administration: 
Special Populations: Renal Impairment: The pharmacoki- 
netics following intravenous administration ° 
CYTOVENE-IV solution were evaluated in 10 immunocom- 
promised patients with renal impairment who received 
doses ranging from 1.25 to. 5.0 mg/kg. . 
[See first table at top of next page] 

The pharmacokinetics of ganciclovir following oraJ . ad J5 U1 ^ 
tration of CYTOVENE capsules were evaluated in 44 p ^ 
tients, who were either solid organ transplant reaP ient ^ 
HIV positive. Apparent, oral clearance of ganciclovir 
creased and AUC 0 . 24h increased with diminishing J* n ^ 
function (as expressed by creatinine clearance). Based ^ 
these observations, it is necessary to modify the dosae 
ganciclovir in patients with renal impairment (see 
AGE AND ADMINISTRATION). ^ 
Hemodialysis reduces plasma concentrations of £^5^^ 
by about 50% after, both intravenous and oral adnun^ 
tion: , (.unicity 

Race /Ethnicity and Gender: The effects ° { ™™r^ep- 
and gender were studied in subjects receiving a no ^ rf 
men of 1000 mg every 8 hours. Although ^ ap- 
blacks (16%) and Hispanics (20%) were small, wj ^ 
peared to be a trend towards a lower steady-state w« 
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Thyrogen — Cont. 

Geriatric Use 

Results from controlled trials indicate no difference in the 
safety and efficacy of Thyrogen between adult patients less 
than 65 years and those greater than 65 years of age. 

ADVERSE REACTIONS 

Adverse reaction data are derived from the two clinical tri- 
als in which 381 patients were, treated with Thyrogen 
(thyrotropin aifa for injection) and from post- marketing 
surveillance. 

The most common adverse events (> 5%) reported in clini- 
cal trials were: nausea (10.5%) and headache (7.3%). Events 
reported in 2: 1% of patients in the trials are summarized in 
the following table: 

Summary of Adverse Events During 
Clinical Studies 1%) 

% of Patients with Adverse 



Body as a Whole 

Headache 

Asthenia 

Chills 

Fever 

Flu Syndrome 
Digestive System 
Nausea : * 
Vomiting 

Nausea and Vomiting 
Nervous System 
Dizziness 
Paresthesia 



Events (n) 
(n = 381) 

7.3%{28) 

3.4%<13) 

1.6%(4) 

1.0%<4) 

1.0%<4) 

10.5%(40) 

2.W8) 

1.3%<5) 

1.6%(6) 
1.6%C6) 



There have* been several reports of hypersensitivity reac- 
tions including urticaria, rash, pruritus, flushing and respi- 
ratory difficulties requiring treatment However, in clinical 
trials no patients have developed antibodies to thyrotropin 
alfa, either after single dose or repeated (27 patients) use of 
the product. 

Four patients out of 55 (7.3%) with CNS metastases who 
were followed in a special treatment protocol experienced 
acute hemiplegia, .hemi paresis or- pain one to three days af- 
ter Thyrogen administration; The symptoms were attrib- 
uted to local edema and/or. focal hemorrhage at the site of 
the cerebral or spinal cord metastases. In addition, one case 
each of acute visual loss and of laryngeal edema with respi- 
ratory distress, requiring tracheotomy, with onset of symp- 
toms within 24 hours after Thyrogen administration, have 
been reported in patients with metastases to the optic nerve 
and paratracheal areas, respectively. In addition, sudden, 
rapid and painful enlargement of locally recurring papillary 
carcinoma has been reported within 12-48 hours of 
Thyrogen administration. The enlargement was accompa- 
nied by dyspnea, stridor or dysphonia. Rapid clinical im- 
provement occurred following glucocorticoid therapy. It is 
recommended that pretreatment with glucocorticoids He 
considered for patients in whom local tumor expansion may 
compromise vital anatomic structures. 

A 77 year-old non-thyroidectomized. patient with a history 
of heart disease and spinal, metastases : who received 
4 Thyrogen injections over 6 days in a special treatment 
protocol experienced a fatal MI 24 hours after he received 
the last Thyrogen injection. The event was likely related to 
Thyrogen -induced hyperthyroidism. - 

OVERDOSAGE . r 

There has been no reported experience of overdose in. hu- 
mans. However, in clinical trials, three patients experienced 
symptoms .after receiving Thyrogen doses higher than those 
recommended. Two patients had nausea after a 2.7 mg IM 
dose, and in" one of these patients, the event was accompa- 
nied by weakness, dizziness and headache. Another patient 
experienced nausea, vomiting and hot flashes after a 3.6 mg 
IM dose. . ' 

In addition, one patient experienced symptoms after receivr 
ing Thyrogen intravenously. ,This patient , received 0.3 mg 
Thyrogen as a single intravenous bolus and, 15 ^ minutes 
later experienced, severe nausea, vomiting,, diaphoresis, 
hypotension (BP decreased from 115/66 mm Hg to 81/44 mm 
Hg) and tachycardia"(pulse increased from 75 to 117 bpm). 

DOSAGE AND ADMINISTRATION " 

Thyrogen 0.9 mg intramuscularly may be administered ev : 
ery 24 hours for two doses or every 72 hours for three doses' 
After reconstitutibh with 1:2 xnL Sterile Water for Injection, 
a 1.0 mL solution (0.9 mg thyrotropin alfa) is administered 
by intramuscular injection to -the buttock. " 
ForVadioiodine imaging, radioiodine administration should 
be' given 24 hours following the final Thyrogen injection. 
Scanning should be performed 48 'hours' after radioiodine 
administration (72 hours after the final injection of 
Thyrogen). ' ' „■ .. ,y,\ , ■ ■ : 

The following parameters utilized in . the second Phase 3 
study are recommended for radioiodine scanning with 
Thyrogen: - . . 

* A diagnostic activity of 4 mCi (148 MBq) 131 I should be 
used. ■ ■ ., .,. r . .- 

* Whole body images .'should be acquired for a minimum of 
30 minutes and/or should contain a minimum of 140,000 
counts.. ... - 
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• Scanning times for single (spot) images of body regions 
should be 10-15 minutes or less if the minimum number 
of counts is reached sooner (i.e., 60,000 for a large field of 
view camera, 35,000 counts for a small field of view). 

For serum Tg testing, the serum sample should be obtained 

72 hours after the final injection of Thyrogen. 

INSTRUCTIONS FOR USE 

Thyrogen (thyrotropin alfa for injection) is for intramuscu- 
lar injection to the buttock. The powder 'should be reconsti- 
tuted immediately prior to use. with 1.2 mL of sterile Water 
for Injection, USP. Each vial of Thyrogen and each, vial of 
diluent, if provided, is intended for single use. .Discard 
unused portion of the diluent. 

Thyrogen should be stored at 2-8°C (36-46*F). Each vial, af- 
ter reconstitution with 1.2 mL of the accompanying Sterile 
Water for Injection, USP, should be inspected visually for 
particulate matter or discoloration before use. Any vials ex- 
hibiting particulate matter or discoloration should not be 
used. 

If necessary, the reconstituted solution can be stored for up 
to 24 Hours at a temperature between 2"C and 8*C, while 
avoiding microbial contamination. 

DO NOT USE Thyrogen after the expiration date on the 
vial. Protect from light. 

HOW SUPPLIED - 

Thyrogen (thyrotropin alfa for injection) is supplied as a 
sterile, non-pyrogenic, lyophilized product. It is available ei- 
ther in a two-vial kit or a four-vial kit. The two-vial kit con- 
tains two 1.1 mg vials of Thyrogen* (thyrotropin alfa for in- 
jection). The four-vial kit contains two 1.1 mg vials of 
Thyrogen*, as well as two 10 mL vials of Sterile Water for 
Injection, USP 

NDC 58468-1849-4 <4-vial kit) 

NDC 58468-0030-2 (2-vial kit) 

Store at 2-8°C. 
Rx ONLY 

Thyrogen* (thyrotropin alfa for injection) 

Genzyme Corporation _ > - ' 

One Kendall Square 

Cambridge. MA 02139 

(800) 745-4447 

genzyme 

GENERAL 

therapeutics 

4728 (7/03) 



Gilead Sciences, Inc. 

333 LAKESIDE DRIVE 5 
FOSTER CITY CA 94404 



Direct Inquiries To: 

Customer Service 
(800)GILEAD5 

Medical Emergency Contact: 
Medical Information 
(800)GILEAD5 
FAX: (650). 522-5466 



EMTRIVA™ 

i&m-trlvd] 
(emtricitabine) 
Capsules 
# Only 



WARNING: LACTIC ACIDOSIS AND SEVERE HEPA- 
TOMEGALY WITH STEATOSIS, INCLUDING FATAL 
CASES, HAVE BEEN REPORTED WITH THE USE OF NU- 
CLEOSIDE ANALOGUES ALONE OR IN COMBINATION 
WITH OTHER ANTIRETROVIRALS (SEE WARNINGS). 



DESCRIPTION 

EMTRIVA is the brand name of emtricitabine, a synthetic 
nucleoside analogue with activity against human. immuno- 
deficiency virus type 1 (HTV-1) reverse' transcriptase. 
The chemical name of emtricitabine is 5-fluoro- l-(2Ji,5S)-[2- 
(hydroxymethyl ^l,3-oxathiolan-5-yllcytosine. Emtricitab- 
ine is the (-) enantiomer of a thio analogue of cytidine, 
which differs from other cytidine analogues in that it has a 
fluorine in the 5- position. -. - ' *. 

It has a molecular formula of C 6 H 1 oFN 3 0 3 S and a molecular 
weight of 247. 24: It has the following structural formula: 



OH 



H 2 N 



Emtricitabine is a white to off-white powder with a solubil- 
ity of approximately 112 mg/mL in water at 25 °C. The log P 
for emtricitabine is -0.43 and the pKa is 2.65; 
EMTRIVA capsules are for oral administration. . Each cap- 
sule contains 200 mg of emtricitabine and the inactive in- 
gredients, cros povidone, magnesium stearate, microcrystal- 
line cellulose and povidone. - -• :• -■ 
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MICROBIOLOGY 
Mechanism of Action: 

Emtricitabine, a synthetic nucleoside analog of cytosiag •' 
phosphorylated by cellular enzymes to form emtricitabii! 1 
^'-triphosphate. Emtricitabine 5'-triphosphate inhibits th. 
activity of the HIV-1 reverse transcriptase by competi^ 
with the natural substrate deoxycytidine 5'-tripbosph^! 
and by being incorporated into nascent viral DNA which ib. 
suits in chain termination. Emtricitabine S'-triphosphateij 
a weak inhibitor of mammalian DNA polymerase a, p, e ^ 
mitochondrial DNA polymerase y. 
Antiviral Activity tn Vitro: 

The in vitro antiviral activity of emtricitabine against labo- 
ratory and clinical isolates of HIV was assessed in lymphs 
blastoid ceil lines, the MAGI-CCR5 cell line, and peripheral 
blood mononuclear cells. The 50% inhibitory concentration 
(IC^ value for emtricitabine was in the range of 0.0013 to 
0.64 uM (0.0003 to 0. 158 ug/mL). In drug combination stud- 
ies of emtricitabine with nucleoside reverse transcriptase 
inhibitors (abacavir, lamivudine, stavudine, tenofovir, zal- 
citabine, zidovudine ), non-nucleoside reverse transcriptase 
inhibitors (delavirdine, efavirenz, nevirapine), and protease 
inhibitors (amprenavir, nelfinavir, ritonavir, saquinavir) 
additive to synergistic effects were observed. Most of these 
drug combinations have not been studied in humans 
Emtricitabine displayed antiviral activity in vitro against 
HIV- i clades A, C. D. E, F, and G (IC 50 values ranged from 
0.007 to 0.075 uM) and showed strain specific activity 
against HIV- 2 (IC 50 values ranged from 0.007 to 1.5 uM). 
Drug Resistance: 

Emtricitabine-resistant isolates of HIV have been selected 
in vitro. Genotypic analysis of these isolates showed that 
the reduced susceptibility to> emtricitabine was associated 
with a mutation in the HIV reverse transcriptase gene at 
codon 184 which resulted in an amino acid substitution of 
methionine by valine or isoleucine (M184WI). 
Emtricitabine-resistant isolates of HIV have been recovered 
from some patients treated with emtricitabine alone or in 
combination with other antiretroviral agents. In a clinical 
study, viral isolates from 37.5% of treatment-naive patients 
with virologic failure showed reduced susceptibility to 
emtricitabine. Genotypic analysis of these isolates showed 
that the resistance was due to M184V/I mutations in the 
HIV reverse transcriptase gene. 
Cross Resistance: 

Cross-resistance among certain nucleoside analogue reverse 
transcriptase inhibitors has been recognized. Emtricitab- 
ine-resistant isolates (M184V/I) were cross-resistant to 
lamivudine and zalcitabine but retained sensitivity to 
abacavir, didanosine, stavudine, tenofovir, zidovudine, and 
NNRTIs (delavirdine, efavirenz, and nevirapine). HTV-1 iso- 
lates containing the SC65R mutation, selected in vivo by 
abacavir, didanosine, tenofovir, and zalcitabine, demon- 
strated reduced susceptibility to inhibition by emtricitabine. 
Viruses harboring mutations conferring reduced suscepti- 
bility to stavudine and zidovudine (M41L, D67N, K70R, 
L210W, T215Y/F, K219Q/E) or didanosine (L74V) remained 
sensitive to emtricitabine. HIV-1 containing the K103N mu- 
tation associated with resistance to NNRTIs was suscepti- 
ble to emtricitabine. 

CLINICAL PHARMACOLOGY 
Pharmacodynamics: 

The in vivo activity of emtricitabine was evaluated in two 
clinical trials in which 101 patients were administered 25 to 
400 mg a day of EMTRIVA as monotherapy for 10 to 14 
days. A dose-related antiviral effect was observed, with a 
median decrease from baseline in plasma HIV 1 RNAof 1.3 
log 10 at a dose of 25 mg QD and 1.7 log l0 to 1.9 log 10 at a 
dose of 200 mg QD or BID. 
Pharmacokinetics: 

The pharmacokinetics of emtricitabine were evaluated in 
healthy volunteers and HIV-infected individuals. Emtricitr 
abine pharmacokinetics are similar between these 
populations. 

Figure I shows the mean steady-state plasma emtricitabine 
concentration-time profile in 20 HIV-infected subjects re- 
ceiving EMTRIVA. 



Figure 1 . Mean (t 95% CI) Steady-State Plasma Emtricitabine 
Concentrations in MTV-Infected Adults (n " 20) 
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Absorption: Emtricitabine is rapidly and extensively , 
so r bed following oral administration with peak P^ asTn *' j , 
centrations occurring at 1 to 2 hours post-dose. FoIloWfl* , 
multiple dose oral administration of EMTRIVA to 2C J H* 
infected subjects, the (mean ± SD) steady-state pM*. ± j 
emtricitabine peak concentration (C a „) was ^T-^j 
0.7 ug/mL and the area-under the plasma concentra^ ^ 
time curve over a 24-hour dosing interval (AUC) was ID- 
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EPIVltf 9 Tablets 

flcrhfvudlne tablets) 
5»fr"^.:-- •■■* ; " ■ • 
EPIVIR 0 Oral Solution 
(fimtvudlne oral solution) 
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.WARNING 

[LACTIC ACIDOSIS AND SEVERE HEPATOMEGALY 
WITH STEATOSIS. INCLUDING FATAL CASES. HAVE 
iBEEN REPORTED WITH THE USE OF NUCLEOSIDE 
/ANALOGUES ALONE OR IN COMBINATION, INCLUD- 
iWG LAMIVUDINE AND OTHER ANTIRETROVIRALS 
(SEE WARNINGS). ' = 

;ErWIR TABLETS AND ORAL SOLUTION (USED TO 
(TREAT HIV INFECTION) CONTAIN A HIGHER DOSE OF 
fiTHE ACTIVE INGREDIENT (LAMIVUDINE) \ THAN 
iEPIVIR-HBV 9 TABLETS AND ORAL SOLUTION (USED 
.TO TREAT CHRONIC HEPATITIS B). PATIENTS WITH HIV 
RffECTION SHOULD RECEIVE ONLY DOSING FORMS 
. APPROPRIATE FOR TREATMENT OF HIV (SEE WARN- 
INGS AND PRECAUTIONS) . 

SEVERE ACUTE EXACERBATIONS OF HEPATITIS B 
MVE BEEN REPORTED IN PATIENTS WHO ARE CO- 
TWECtED WITH HEPATITIS B. ; VIRUS .(HBV) AND HIV 
AND HAVE DISCONTINUED EPIVIR. HEPATIC FUNC- 
TKJN SHOULD BE MONITORED CLOSELY WITH BOTH 
jfCUWCAL AND LABORATORY FOLLOW-UP > FOR AT 
-LEACTSEVERAL MONTHS IN PATIENTS WHO DISCON- 
TINUE EPIVIR AND ARE CO-INFECTED WITH HIV AND 
HBV IF APPROPRIATE; INITIATION OF AI^HERATlTlS 
BTrCRAPY MAY BE WARRANTED (SEE WARNINGS). 



DESCRIPTION / -■■ - ■ ■ - ';" : - : ; f ; ; 

EPIVIR (also known as 3TC) is a [ brand ' namp'\for 
\BJnjmxdine^ a synthetic : nucleoside aiiajogue -OT.th," activity 
Against human immunodeficiency virus- 1 (ITTV^Vapd hep- 
atitb B virus (HBV). The chemical name of lahuvudine \i$j 
-amino- i-(2-Kydroxymethyl; I ^^S-oiatluolan-S-yl)- 
(lB^-pyrimidin-2rone. L^umvydine'^is the (rjen^tiomer of a 
^debjy analogue of cvti^ne^L^miyu^ ^e®* 1 . j?" 

ferredto as (02\3'^detnty, 3'-thiacytidine. It has a molec- 
ular formula of CaH.xNaOaJTand a molecular weight of 
229/3- _ ' - ; , • ;/ ^ \ . 

?^riivudine is a white to. off-white crystolbne solid with" a 
wlubility of approximately 70 mg/mL. in water at 20°C. . 
^•VW Tablets are for oral administration J; E) ach 150-mg 
{Una-coated tablet contains i$0 mg Jof -l^|vudine and -the 
inactive ingredients hypromellqse, magnesium stearate/mi- 
croc rysta]line cellulose, polyethylene glycol .ipwjysprbate 80, 
sodium starch glycolate, and titanium dioxide* .- L .'- '. 
?ach 300-mg film-coated tablet, contains 300^ mg of 
l^niiyudine and the .inactive ingredients black 'iron, oxide, 
hyprbiriellbse, magnesium stearate* micrpcrystalline' cellu- 
le, polyethylene glycol, polysorbate'80, sodium' sto^ gly- 
colate, and titanium dioxide. - ■--•«--- 
EPIVIR Oral Solution is for oral administration: One milli : 
jiter U mL) of EPIVIR- Oral Solution contains 10 mg of 
Januvudine (10 : mg/mL) in an aqueous solution.and the in- 
active, ingredients artificial strawberry and banana flavors, 



citric acid (anhydrous); methyiparaben, propylene glycol, 
propylparaben, sodium citrate (dihydrate), and :sucrose 
(200 mg). - ' 

MICROBIOLOGY 

Mechanism of Action: Lamivudine is a synthetic nucleo- 
side analogue. Intracellular!^ lamivudine is phosphorylated 
to its active 5' -triphosphate metabolite r lamivudine triphos- 
phate (L-TP). The principal mode of action of L-TP is the 
inhibition of HrV-1 reverse transcriptase (RT). via DN A 
chain termination after incorporation of the nucleoside an- 
alogue into viral DNA. L-TP is a weak inhibitor of mamma; 
lian DNA polymerases a and 3, and mitochondrial. DNA 

. polymerase. y> - - 

.Antiviral Activity. In Vitro: .JTbe . in ..vitro activity, of 
lamivudine against ttTV-1 was assessed in ^ number of ceH 
lines (including monocytes and-fresh-human peripheral 
blood lymphocytes) using standard susceptibility assays. 
IC M values (50%, inhibitory concentrations) were in the 
range of 2 nM to 15 uM. : Lamivudine had anti : HIV-l activity 
in all acute virus-cell infections tested; In H IV- 1 -infected 
MT-4 cells, lamivudine in combination with zidovudine at 
various ratios exhibited synergistic antiretroviral activity. 
The relationship between -in vitro susceptibility of HIV- 1 to 
lamivudine and the inhibition of ;.HIV- 1 rephcatipn in hu- 
mans has not been established., Please see the EPryiR-HBV 
package" insert for information regarding the udubitory .ae r 

tivity of lamivudine against HBV. ... — 

Drug Resistance: Lamivudine-resistant variants of HTV-1 
have been selected in vitro. Genotypic analysis showed that 
the resistance was due to a specific amino acid substitution 
in the HIV-1 reverse transcriptase at codon 184 changing 
the methionine residue to either. isoleucine or valine. 
HIV-1 strains resistant to both lamivudine and zidovudine 
have been isolated from patients. Susceptibility ^ of clinical 
isolates to lamivudine and zidovudine was monitored in 
controlled clinical trials. In patients receiving lamivudine 
monotherapy or combination therapy; with lamivudine plus 
zidovudine, HTV-1 isolates' from -x&bst ^"patients' became phe- 
ndtypically~and genotypically resistant " to lamivudine 
within 12 weeks. In some pdtiehts hai^rijig'zid6vudine : 
resistant virus atl>aselihe; phenbtypic^nsitivity to zjdovur 
dine was restored by ' 12 weeks ' of treatment ^ with 
lamivudine and zidovudine. Comblha^o^^rap^' witK 
lamivudine plus zidoyudirie i delay^ythCeme^nce of : m^ 
tatibns conferring reskte^jbe to ndp^dine. / ■', J } . , . . 
Mutations in the ..HBV polymerase .y^p'm^'have^been 
associated with reduced suscept^iili^ of ,HBy to ianuyudine 
in vitro .--In studies of - non-rHV-infected-patients- - with 
chronic hepatitis S; HBV isolates with YMDD mutations 
were detected in some patienttf'whd^Teceiy^ 
daily for '6 months ibr more, ajid-were-arao^teoVwilii evv 
dence of diminished treatment response; similar HBV-.mu : 
tants have beeh ; reported in'HTV-mfected patients whio re- 
ceived lamividuie^ntainihg'aii 

presence of concuirchtlniFectidn^witri hepatitis B virus <see 
PRECAUTIONS 'arid EFTVIRWV package ms6rt). ' ^ ■ ? 
Cross-Resistance: I^mivuc&e^i^i^ant HIV-1 : mutants 
were cross-resistant to dMip6«ne f (ddI)^nd'z^ 
(dttC). In : some ; patients' ^a^t\vT^;^iaov^dinfe plus 
didanosine or zalatabine, isolates^ resmtont to^mtdtipie^ 
verse ( transcriptase' 1 mMbltbrs; ' tncluaiiig ^imvudine, ' have 

emerged. ^V^"^^^ ^U^'-r •■■■4- 
Genoiyptc and ,PhenotYpic 

Isolates From Patients With Virolbgh Faif^ejsee BmiCA- 
TIONS AND USAGE: Description cfCUnica) Sh^tes):^ 
cimica^^leVanc^'bf 
sociated 5 wi^; lamivudine J^eraigClias.. tiot ^oeen fully 
Established. " " ' ^~~'.^\'..'.\C--' 

aViloV £PV20001: r Fifty-lhree; of 55$ , ;p^tieAts len- 
rolled in"EPV2066l were ; id^.tifiedras: yrol^c^ failures 
(plasma HIV- i RNA'Jevel ^^/copie^trby^W^ 48. 
Twenty-eight patients were .r^iomize/f 'to:Ae^jmSmdme 
once-dAiIy. .treatment groap'ai^ 25,to the lamyudme, twioe^ 
daily treatment group. The ^ median' baseline pl^^^riiy-l 
RN A jlevels, of patients, m.tiie lamivudine t once^My.ewup 
and lamivudine ; t^ce^daily^group V^ lpgm, ?»P?^™ L 
arid. 4.6. ibg 10 cop(ea^a^\respece^ . " ' . i ; . ■ i i 
Genotypic analysis. of on T ^rapy A ispm^ from 22 patients 
identified as vmlbgic 'failures^ in the la^vudine once-daily 
group, showed that isplates. from.lO/^ {mtwnte 7 copl«ued 
treatment-emergent mutations associated witii zidoyiidine 
resistance'. (M41L, ;i)67N; T K70R, L210W, T215Y/F, or 
K219Q(E)^ , .isolates ;-from - JO/22 , . patients contained 
toeatment-emergent Zmutotibris' associated with efavirenz 
resistant %vm{ ^0^, klQ3N,. : yiq8L' or Y18lC),,and 
isolates from 8/22 patients containeicla fa^at^nt^mergent 
lamivudine resistanc^assoaatod , . inutatibn , (M 1841 or 
M184V). " : t :". - v -\] 

Genotypic analysis;of onrtherapyJsplates.from patients (n = 
22) in the; lamivudine twice^daily treatment, group showed 
that isolates^ from " 1/22 p^tiente:icontained treatment; 
emergent : zidovudine , resisjtance j mutations, - isolates from 
7/22 contained- treatment-emeTgent. efavirenz resistance 
mutations, .and . isolates- from' 5/22 contained treatment- 
emergent lamivudine: resistance : mutatipns; :; ; ^.j r [- ■ 
Phenotypic" analysis .of. baseline^match^l' on-therapy:: HIVtI 
isolates from patients (n = 13) receiving ^ lamivudine once 
daily showed. that. isolates ;fromU2/13^patients.were suscepr 
tible to zidovudine; isolates .from^8/13:patierits exhibited a 
25- to 295-fold decrease in susceptibility to'efavirenz; ahd 
isolates from 7/13 patients showed an 85-7 toi 299-fold de- 
crease in susceptibility to lamivudine. o n ; b i , \ . : <. a 



Phenotypic analysis of baseline-matched pn-therapy .rTTV-1 
isolates from patients (n = 13) receiving lamivudine twice 
daily showed that isolates from all 13 patients were suscep- 
tible to zidovudine; isolates from 3/13 rpatients exhibited a 
21- to 342-fold decrease in susceptibility to efavirenz, and 
isolates from 4/13 patients exhibited a .29- tOi-159-fold de- 
crease in susceptibility to lamivudine. r }?■> " / 
Study EPV4000I: -Fifty patients received zidovudine 
300 mg twice daily phis abacavir 300 mg twice daily plus 
lamivudine: 300 mg once daily aind^SO patients received zir 
dovudine 300 mg. plus abacavir 300 mg plus lamivudine 
150 mg all twice: daily. The. median baseline plasma HTV-T 
RNA levels for patients in the . 2 groups; were 4.79. log^ cop- 
ies/mL and 4.83 log 10 copies/mL, respectively. Fourteen of 50 
patients in the lamivudine once-daily treatment group, and 
9 of SO .patients in the lamivudine twice-daily group were 
identified as virologic failures. * > . . . . ■ ? •. ' * 
Genotypic analysis of on-therapy.- HIV- 1' isolates from par 
tients (n = 9) in the lamivudine. once-daily treatment -group 
showed that isolates from. 6 patients: had' abacavir and/or 
lamivudine resistance-associated mutatipn.-ftll84V.alopfi- 
On-therapy isolates from patients (n. 8) .receiving 
lamivudine twice daily showed that isolates from 2 patients 
had M184V alone, and isolates from. 2 patients, harbored the 
M184V mutation; in ■ combination with - zidovudine 
resistance-associated mutations. *. .. ; . n 
Phenotypic analysis of on-therapy * isolates from patients 
(n = 6) receiving, lamivudine . once daily showed that HTV-1 
isolates from 4 patients exhibited a 32-j:to 53-fold decrease 
in susceptibility to lamivudine. HIV-1 isolates from these 6 
patients were susceptible to zidovudine.--: t <;-" : - 
Phenotypic analysis of on_-therapy isolates from patients 
(n = 4 ) receiving lamivudine twice daily showed "that HIV-1 
isolates from 1 patient exhibited a 45-fold decrease in sus- 
ceptibility to lamivudine and a 4.5-fold decrease in suscepr 
tibihty to zidovudine. ' •* 

CLINICAL, PIIARMACOIXKJY ^ . r . 

Pharmacokinetics : in Adults: : The 'steady-state ph'armaco- 
kinetic 1 properties of the EPTTVIR : 306-mg; tablet once'daily 
fof *7 days compared 1 to the Er^R-tSff-^ tablet twice 
daily for ? days Were assessed in v a 'crossover study in 60 
healthy ^ volunteers: :' EPrVTR 300 1 ,ing orioel daily resulted in 
lamivudine exposures, that were similar to EPIVIR 150 mg 
twice daily wi th respect to plasma AUCa^^how^ven 
was 66%' higher and ^e trough value 1 was 53% lower' com- 
pared to the 150-mg twice^daily regimen. Intracellular 
lamivudine triphosphate' exposures 'in 'peripheral blood 
mononuclear cells were alsp similar yfith respect to AUCj^ 
and C^^^r however, trbugh values W<m;]b^r compart 
to the MSOf mg twice^daily regimen, ^^^ubje^^yarialiWtir 
was greater for mtracelliiiar ^lamivudine ,'tnph6spb^te con- 
cehfr atibiis "versus lamivudirie plasma 'trough" concentraT 
tipns. T^ie^-clinical signulcahce^'of pbservell'J^efenc^^ for 
both plasma lamivudine conoenta-ations and ^tracellular 
lamivudine triphosphite concen^atibns" is hot k^wn/; ' v 
Tlie pharmacokinetic "proper^ Mye" been 

studied 'in'asVmp'toinatic; ;HTy : i^ected adiUi^tierits /fflH^r 
a^dbiinistiatibn jof siriglb inta-avenOus (TAO^do&es ranging 
from 6.25 to 8 mg/tg, as well as' su^e' ; fuitf;mulfiple '([^^ 
o^y^reg^n)Jp^'doMes; ranging: ^01^0.^5 to 10;mg/kg: 
^e^phaVmacokmetic ' properties 'of f lariliyddiner. tiave alsp 
ifeen siuciied as single' arid rrialtiple oral doses r^gin&frpm 
5 mg to 600 mg/day admui^tered tp^jtey-mfecj^ 
Absorption and Bioavaitabilhy: ii^yudine was ripiSdly 
absorbe^ ? after oral aa^unis^ratioh in' HW-mfected pitierits. 
Absolute bioavailabUity in 12 adult patients was - 86% _ ±' 
16% (mean ± SD) for the 15^^'tabJe^J^,87%,i /IS*^ 
the oral solution. After oral , adi&b^tratiqri of 2 ! m#kg twice 
a day to adults with' HIV, the ji&k serunV lami vudine con? 
centration (C m „) was 1.5 ± 0:5 in^mL (mean ± SD). The 
areV 'iunder the p jasrna coricentra.ttdn versus 'time curve 
(^TJCVand C^fecTeased in proportion tb'orjal dose over the 
range rrbm' 0.25 to Itf nag/kg- ^ 1 ^ r . . , ..... 

An investigational^ ^25rmg dosage:: form' of _lamyudirie > was 
adn>inistered orally : to. 12' asymptomatic, HTV-infected pa^ 
tierits on 2 occasionsVorice in the : fasted state ^ and once with 
food (1,099' |cal; ! 75"grams '&^-'34^g*a^p^iein,; 72 grams 
carjooHydrate): ' Absorption of lajriivudinfe was* slower^ ih'ithe 
fed state (T,,^: 3.2' ± 1:3 ho^Ycbmpa^ with the 'fasted 
state (T^: 0.9 ± 0.3 hours); C^ .in 1 the fed; stete was 40% 
±■23% (meari ± SD) lower tififin in the ? fasted state. There 
was iab significant dim^rence L in systemic ^exposure (AUC») 
in the fed and fasted states;' there Tablets arid 

Oral ^lution may be ad^^ without food. f 

The 'laccumudation ratio of iamivudirie in Hry-positive 
asymptomatic. adults witli rionnal [.renal functiori was'' 1.50 
following 15 days of oral ^ adffu^tr^feon/.of .2 ia^/kg twice 
daily. . ' '.\~ ',{';'"... \ ..'.'. 1*..^""*.' V.' ... . 

Distribution: 'The apparent ;f(duw;bT;distn^tton^^d^^ 
administration of ^ lamivudine to -^0 1 patients was 1 !^ ± 
0.4 L?kg, suggestmg'that lamivudihe oUstributes^ into ^extra- 
vascular spaces. Volume of distribution was mdependent pf 
dose and did not correlate* with body weigfit. " ' 
Binding of lamivudine to human plasma* proteins is low 
(<36%). In vitro studies showed that/over'the conceritra- 

-,- - Continued on f next page: 

, r .\' "• jr'*'.^i' - -: -c :^ 

Product, information on these pages Vefl^ve'as df August 
2004.' Further information is available GlaxoSmithKlirie; PO 
Box 13398; Research Tria^hgle Park; MC 27709. 1,-«8^H49 : 
Corporate Web Site: www.g^com 1 ' , . 

• Consult ZOOS POR» supplements and future editions for ro visions 
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^fa,- (extracardiac) Disorders: Infrequent: Hem- 
Lrfaoids, peripheral ischemia,-pulmoQary embolism, throm- 

thrombophlebitis deep, aneurysm, hemorrhage * 
■ntracraniai. 

%r^on OisoTders: Frequent: Cataract. Infrequent: Cohjunc- 
hemorrhage, blepharitis, diplopia, eye pain, glaucoma^ 
ifftfte Cell and Resistance Disorders: Infrequent: Lymph- 
adenopathy, leukocytosis., 
p^-lntroduction Reports 

Voluntary reports of adverse events temporally associated 
^jtb Exelon that have been received since market introduc- . 
tjon that are not listed above, and that may or may not be 
causally related to the drug include the following: 
grin and Appendages: Stevens-Johnson syndrome. 

OVERDOSAGE 

gecause strategies for the management of overdose are con- 
tinual ly evolving, it is advisable to contact a Poison Control 
Center to determine the latest recommendations for the 
management of an overdose of any drug. 
As Exeton® (rivastigmine 7 tartrate) has a short plasma half- 
life of about one hour and a moderate duration of acetylcho- 
linesterase inhibition of 8-10 hours., it '.is recommended that 
in cases of asymptomatic overdoses, no further dose of 
Exelon should be administered for the next 24 hours. 
As in any case of overdose, genera! supportive measures 
should be utilized. Overdosage with cholinesterase inhibi- 
tors can result in cholinergic crisis characterized by severe 
nausea, vomiting, salivation, sweating, bradycardia, hypo- 
tension, respiratory depression, collapse and convulsions. 
Increasing muscle weakness is a possibility and may result 
in death if respiratory muscles are involved. Atypical re-^ 
sponses in blood pressure and heart rate have been reported 
with other drugs' that increase cholinergic activity when co- 
administered with quaternary anticholinergics such as gly- 
oopyrrolate. Due to the short half-life of Exelon, dialysis (he- 
modialysis, peritoneal dialysis, or hembfiltratibn) would not 
be clinically indicated in the event of an overdose.. 
In overdoses accompanied by severe nausea and vomiting, 
the use, v of antiemetics. should be considered. In a docu- 
mented case of a 46 mg overdose with, Exelon, the . patient 
experienced vomiting, incontinence,- hypertension, psycho- 
motor retardation, and loss of consciousness. The patient 
fully recovered within 24 hours and conservative manage- 
ment was all that was required for treatment. 

DOSAGE AND ADMINISTRATION 

The dosage of Exelon® ( rivastigmine tartrate) shown to be 
effective, in controlled clinical trials is 6-12 mg/day, given as 
twice a day dosing (daily doses of 3 to 6 mg BID). There is 
evidence from the clinical trials that doses at the higher end 
of this range may be more beneficial. >: ■ 

The starting dose of Exelon is 1.5 mg twice a day (BID). If 
this dose is well tolerated, after a minimum of two weeks of 
treatment, the dose may be increased to 3 mg BID. Subse- 
quent increases to 4.5 mg BID and 6 mg BID should be at- 
tempted after a minimum of 2 weeks at the previous dose. If 
adverse effects (e.g., nausea, vomiting, abdominal pain, loss 
of appetite) cause intolerance during treatment, the patient 
should be instructed to discontinue treatment for several 
doses and then restart at the same or next lower dose level. 
If treatment is interrupted for longer than several days, 
treatment should be reinitiated with the lowest daily dose 
and titrated as described above (see WARNINGS). The 
maximum dose is 6 mg BID (12 mg/day). 
Exelon should be taken with meals in divided doses in the 
morning and evening. " ~~ 
Recommendations for Administration: Caregivers should 
be instructed in the correct procedure for administering 
Exelon Oral Solution. In addition, they should be directed to 
the Instruction Sheet (included with the product) describing 
how the solution is to be administered. Caregivers, should 
direct questions about the administration of the solution to 
either their physician or pharmacist (see PRECAUTIONS: 
formation for Patients and Caregivers).' * 
Patients should be instructed to remove the oral dosing sy- 
nnge provided in its protective case, and using the provided 
syringe, withdraw the prescribed amount of Exelon Oral So- 
lution from the container. Each dose of Exelon Oral Solution 
^ay be swallowed , directly . from the syringe of. first mixed 
with a small glass of water, cold fruit juice or soda. Patients 
^bould be instructed to stir and drink the mixture. s. 
Exelon Oral Solution and Exelon Capsules , may be inter- 
* an g'Bd at equal doses. 

HOWiSWptEED / , / ; . 

Exelon® (rivastigmine tartrate) Oral Solution is supplied as 
IZO mL of a clear, yellow solution (2 mg/mL base) in a 
4 ounce USP Type III amber glass Bottle" with a child- 
I *^istant 28 mm cap, 0.5 mm foam' liner, dip"' tube 'and self- 
au € 1 »ing plug. The oral solution is packaged with a dis- 
penser' set^whith' consists' of ah assembled oral dosing 
^^^'thit* allows dispensing a maximum volume of 3'mL 
^^esponding to a 6 mg dose; with a plastic tube container. 

"J*Wes of 120 mL -...' .:>: NDC 0078-0339-31 

; ^ore below 77'F (25°C)'ih an upright position and protect 
J2Jn freezing. ■"■ " 

;When Exelon Oral Solution is combined with cold fruit juice 
^ soda, the mixture is stable at room temperature for up to 
* hours. '■*"•" 
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NOVARTIS PHARMACEUTICALS/2311 



Exelon® (rivastigmine tartrate) Oral Solution 
Instructions for Use 



1. Remove oral dosing syringe 
from its protective case. 
Push down and twist child resis- 
tant closure to open bottle. 




2. Insert tip of syringe into open- 
ing of white stopper. 



3. While holding the syringe, pull 
the plunger up to the level (see 
markings on side, of .syringe) 
,that equals the dose prescribed 
by your doctor. ' ; 



4. Before removing syringe con- 
taining prescribed dose from 

' " bottle, push out large bubbles 
by moving plunger up arid down 
a few : times/ : After the large 
bubbles are gone,- pull " the 
• ^ plunger again to" the* level * that 
equals the ^dose- prescribed' by 
your doctor. Do not worry about 
a few tiny bubbles^ This will not 
affect your dose in any way. 
Remove the springe from the 
bottle. * 

5. You may., swallow Exelon Oral 
, Solution directly from the sy- 
ringe or mix with a small glass 
of water, cold fruit juice, or soda. 
If mixing, with. water, juice or 

„soda, be sure to. stir completely 
and to drink the entire mixture. 
-DO NOT MIX WITH OTHER 
. .LIQUIDS. . ' , , 

6; After use; wipe outside of sy- 
/--'ringe with r a clean tissue and 
put it back into its case: 
Close bottle using child resis- 
tant closure. ' ■ 



Store. Exelon Oral Solution at room, temperature (below 
77°F) in ah upright position. Do hot! place in freezer. 

" ' .' ; (86000501 4/00) 
[ - 1 T2004-48 

' '89009403 
416242 

Manufactured by: "•" 
Novartis Consumer Health; Incorporated 
Lincoln, Nebraska 68517 - 

Distributed by: : ^ ^ • 

Novartis Pharmaceuticals Corporation ... 
East Hanover, New. Jersey 07936 

©Novartis. > ^ -^tr? • * - 
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famvir® ' - # 

\fam-var\ .. 
(famciclovir) 

Tablets " ' \ \ - ^ 

Rx only ' ' ( .. ... 

Prescribing Information ; ! , . . 

The following prescribing information 'is based; on official 
labeling in effect July \2004'. \- ^ 

DESCRIPTION 

Famvir® (famciclovir) contains famciclovir, an orally ad- 
ministered prodrug of the antiviral agent penciclovir. Chem- 
ically," famciclovir . is. known as . 2-.f2T(2-amino-9r/-:purin-9- 
yl)ethyl]'-ly3-propanediol diacetate/Its molecular formula' is 
Cv 4 H 1& N 5 0 4 ; its molecular weight is 32 l r .3. It isra. synthetic 
acyclic guanine derivative and has the following structure 
[See chemical structure at top of next column] * ■ 
Famciclovir is a white to pale yellow solid: It is freely solu- 
ble in acetone and methanol,- and -sparingly soluble in etha- 
nol and' isopropanol. At 25*C i famciclovir fs freely:, soluble 
(>25%, w/v) in water initially, but rapidly, precipitates as the 




NH 2 



r rj-- . famciclovir <. 

sparingly soluble (2%-3%-w/v) monohydrate. Famciclovir is 
not hygroscopic, below 85% relative humidity. Partition 
coefficients are: octanol/water (pH 4.8) P=l:09 and octanol/ 
phosphate buffer (pH 7.4) P=2.08. 

Tablets for Oral Administration: Bach white, film-coated 
tablet contains famciclovir. 'The 125-mg and 250-mg tablets 
are round; the 500-mg tablets are oval. Inactive ingredients 
consist of hydroxypropyl cellulose, hydroxypropyl methyl- 
cellulose, lactose, magnesium stearate^ polyethylene glycols, 
sodium starch glycolate and titanium dioxide. 

MICROBIOLOGY 

Mechanism of Antiviral Activity: Famciclovir undergoes 
rapid biotransformation to the active antiviral compound 
penciclovir, which , has inhibitory activity against herpes 
simplex virus types 1 (HSV-1) and 2 (HSV-2) and varicella 
zoster virus (VZV). In cells infected with HSV-1, HSV-2 or 
VZV, viral thymidine kinase phosphorylates penciclovir to a 
monophosphate form that, in turn, is converted to penciclo- 
vir triphosphate by cellular kinases. In vitro studies demon- 
strate that . penciclovir triphosphate inhibits HSV-2 DNA 
polymerase, competitively with deoxyguanosine triphos- 
phate. Consequently, herpes viral DNA synthesis and, 
therefore, replication are selectively inhibited. 
Penciclovir triphosphate has an -intracellular, half-life of 10 
hours in HSV-1 : , 20 hours in HSV-2- and 7 hours in VZV- 
infected eel Is . cultured in uif ro^however, the clinical signifi- 
cance is unknown. .• t .,-w . 

Antiviral Activity Wfro and In Vivo: . In cell culture stud- 
ies, penciclovir has antiviral activity, against the following 
herpes viruses (listed in. decreasing, order of potency): 
HSV-1, HSV-2 and. VZV Sensitivity test results, expressed 
as the concentration of the drug required to inhibit, the 
growth of the virus by . 50% (IC^,) or 99% (IC M ) in cell cul- 
ture, vary greatly, depending upon a number of factors, in- 
cluding the assay protocols, and in particular the cell type 
used, See TtibU, L * K " . ' /_ 

(See table 1 at top of next page] 

Drug. Resistance: - Pencicloyir-resistant mutants of HSV 
and VZV. can result from mutations in the viral thymidine 
kinase (TK) and DNA polymerase genes. Mutations in the 
viral TK gene may, lead to complete loss of TK activity (TK 
negative), reduced levels of TK activity. (TKrpartial), or al- 
teration in the ability of viral TK to -phqsphorylate the drug 
without an equivalent loss in the ability, to phosphorylate 
thymidine (TK altered). The most commonly encountered 
acyclovir resistant mutants, that are .TIC negative are also 
resistant to penciclovir. The possibility of viral resistance to 
penciclovir should be considered in patients who fail to 
respond or experience recurrent viral shedding, during 
therapy. . 

CLINICAL PHARMACOLOGY 
Pharmacokinetics' 

Absorption and Bioavailability: Famciclovir is the diacetyt 
6-deoxy analog of the active antiviral compound penciclovir. 
Following oral administration, little or- no famciclovir is 
detected in plasma or urine. 

The absolute bioavailability of famciclovir is 77 ±8% as de- 
termined following the aclministration of a 500-mg famciclo- 
vir oral dose and a 400-mg penciclovir intravenous * dose to 
12 healthy- male subjects:" 

Penciclovir concentrations increased in proportion to dose 
over a famciclovir dose range of 125 mg to 750 mg adminis- 
tered as a single dose. Single oral-dose administration of 
125-mg, 250-mg or 500-mg famciclovir to healthy male vol- 
unteers across 17 studies gave the following pharmacoki- 
netic parameters: . 

.. Table 2 









T * 


Dose 


(meg hr/mL) 


< (mcg/ml.) 


(h) 


125 mg 


, 2.24 


0.8 


0.9 


250^ mg 


4.48, . 


, 1.6 


0.9 


500; mg , 


. .8.95. 


3.3 . 


0.9 



f AUC (Q.iof) (meg hr/mL)=area^ under the plasma 
concentration-time profile extrapolated to infinity. 
t C UM (mcg/mL)=maximum observed plasma concentration. 
'^(h^timertoC,^. . ! - 

Following single oral-dose administration of 500-mg famci- 
clovir to seven patients. with herpes zoster,- the mean ± SD 
AUC,: C mM , and T m ^ were 12.1 ±1.7 meg hr/mL, 
4.0 ±0.7 mcg/mL, and 0.7 ±0.2 hours; respectively. The AUC 
of penciclovir was approximately 35% greater in patients 
with herpes zoster as compared to healthy volunteers. Some 
of this difference may be due to differences in renal function 
between the two-groups. - -,r . ' - f> - r 
There is no accumulation of penciclovir after the adminis- 
tration of 500-mg famciclovir -t.i.d. for 7 days. 

.-i - Continued on next page 



• Consult 2005 POR* sunolements and future editions for revisions 
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Fuzeon^-C^ht: f 

clear glass vial containing 108 mg of enfuvirtide for the de- 
livery of approximately 90 mg/1 mL when reconstituted 
with 1. 1 mL of Sterile Water for Injection. 
FUZEON is available in a Convenience Kit containing 60 
single-use vials (2 cartons of 30 each) of FUZEON (90 mg 
strength), 60 vials (2 cartons of 30 each) of Sterile Water for 
Injection (1.1 mL per vial), 60 reconstitution syringes (3 cc), 
60 administration syringes (1 cc), alcohol wipes. Package In " 
sert, Patient Package Insert, and Injection Instruction 
Guide (NDC 0004-0380-39). 
Storage Conditions 

Store at 25 8 C (77'F); excursions permitted to 15° to 30°C 
(59* to 86°F) [See USP Controlled Room Temperature}. 
Reconstituted solution should be stored under refrigeration 
at T to 8'C (36° to 46" F) and used within 24 hours. 
Roche and FUZEON are trademarks of Hoffmann-La Roche 
Inc. 

FUZEON has been jointly developed by Trimeris, Inc. and 
Hoffmann-La Roche Inc. FUZEON is manufactured by 
Hoffmann-La Roche. Inc. . „ 
Distributed by: 

Roche Pharmaceuticals . ~. - 

Roche Laboratories Inc. 

340 Ktngsland Street 

Nutley, New Jersey 07 1 10-1 199 

www.rocheusa.com 

Licensed from: 
Trimeris, Inc. ... 
4727 University Drive 
Durham. North Carolina 27707 
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HIVID® 

\hi-uld\ ■ 

(zalcitabine) 

TABLETS 



WARNING: 

THE USE OF HIVlb HAS BEEN ASSOCIATED WITH SIG- 
NIFICANT CUNICAL ADVERSE REACTIONS. SOME OF 
WHICH ARE POTENTIALLY FATAL HIVID. CAN CAUSE. 
SEVERE PERIPHERAL NEUROPATHY AND BECAUSE OF 
THIS SHOULD BE USED WITH EXTREME CAUTION IN 
PATIENTS WITH PREEXISTING NEUROPATHY. HIVID 
MAY ALSO RARELY. CAUSE PANCREATITIS AND PA- 
TIENTS WHO DEVELOP ANY SYMPTOMS SUGGES- 
TIVE -OF PANCREATITIS WHILE USING HIVID SHOULD 
HAVE THERAPY SUSPENDED IMMEDIATELY UNTIL 
THIS DIAGNOSIS IS EXCLUDED. 

LACTIC. ACIDOSIS AND SEVERE HEPATOMEGALY 
WITH STEATOSIS. INCLUDING FATAL CASES, HAVE 
BEEN REPORTED: WITH THE USE OF ANTIRETRO VIRAL 
NUCLEOSIDE ANALOGUES ALONE OR IN COMBINA- 
TION. INCLUDING HIVID ISEE WARNINGS) . „ . 
IN ADDITION, RARE CASES OF HEPATIC FAILURE AND 
DEATH CONSIDERED-POSSIBLY RELATED TO- UNDER- 
LYING HEPATITIS B AND HIVID HAVE BEEM REPORTED 
"ISEE WARNINGS AND PRECAUTIONS); 



DESCRIPTION - 

HIVID is the Hoffmann-La Roche brand of zalcitabine [for- 
merly called 2*,3'-dideoxycytidine (ddC)], a synthetic pyrim- 
idine nucleoside analogue active against the human immu- 
nodeficiency virus (HIV). HTVID is available as film-coated 
tablets for oral administration in strengths of 0.375 mg and 
0.750 mg. Each tablet also contains the inactive ingredients 
lactose, micrdcrystalline cellulose, croscarmellos'e sodium, 
magnesium stearate, hydro xypropyl methylcellulose, poly- 
ethylene glycol, and polysorbate 80 along with the.follpwing 
colorant system: 0.375 mg tablet -■ synthetic brown, black, 
red and yellow iron oxides, and titanium dioxide; G. 750 . mg. 
tablet — synthetic black iron oxide and titanium dioxide. 
The. chemical name for zalcitabine is 4-amino-l-beta-D-2\ 
3'-dideoxyribofuranosyl-2-(lH)-pyrimidone or 2' v 3 : '-dideoxy- 
cytidine. with the molecular formula C^ !3N 3 0 3 . and a mor 
lecular weight.of 211.22. r v . , , 

Zalcitabine is a white to off-white crystalline powder with 
an aqueous : solubility of 76.4 riig/mL at 25°C. ~. f ' 
MCRQBIOLOGY ;, ; 

Mechanism of Action: Zalcitabine' is a synthetic nucleo- 
side analogue of the naturally occurring nucleoside deoxy- 
cytidine, in whichjthe. 3'-hydroxyl group is replaced by hy- 
drogen.- Within cells, zalcitabine is converted to the active 
metabolite; dideoxycytidine 5 '-triphosphate (ddCTP), by the 
sequential action of cellular enzymes! Dideoxycytidine 5- 
triphosphate inhibits the . activity- of the -HW-re verse tran- 
scriptase both' by competing for - utilization of the natural 
substrate, deoxycytidine 5* -triphosphate (dCTP), and by its 
incorporation into viral DNA: The lack of a 3 -OH group in 
the incorporated nucleoside analogue prevents the forma- 
tion of the 5' to 3' phosphodiester linkage essential for DNA 
chain elongation and, therefore, the viral DNA growth is 
terminated^ The active metabolite, ddCTP, is also an ihhib 1 
itor of-cellular*^ DNA >bIymerase-beta and mitochondrial 
DNA polymerase-gamma and has been reported to be incor- 
porated Shtd the^DNA of cells in culture. 



In Vitro HIV Susceptibility: The in vitro anti-HIV activity 
"of zalcitabine was' assessed by infecting cell lines of lympho- 
blastic and monocytic origin and peripheral blood lympho^ 
cytes with laboratory and clinical isolates of HIV. The ICjq 
and IC 95 values (50% and 95% inhibitory concentration) 
were in the range of 30 to 500 nM and 100 to 1000 nM, re- 
spectively (lnM = 0.21 ng/mL). Zalcitabine showed antivi- 
ral activity in all acute infections; however, activity was 
substantially less in chronically infected cells. In drug com- 
bination studies with zidovudine (ZDV) or saquinavir; 
zalcitabine showed additive to synergistic activity, in cell 
culture. The relationship between the in vitro susceptibility 
of HIV to reverse-transcriptase inhibitors and the inhibition 
of HIV replication in humans has not been established. 
Drug Resistance: HIV isolates "with a reduction in sensi- 
tivity to zalcitabine (ddC) have been isolated from a small 
number of patients treated with HIVTD by 1 year of therapy. 
Genetic analysis of these isolates showed point mutations 
(Lys 65 Arg or Asn, Thr 69 Asp, Leu 74 Val, Val 75 Thr or 
Ala, Met 184 Val or Tyr 215 Cys) in the pol gene that en- 
" codes for the reverse transcriptase. Combination therapy 
with HTVTD and ZDV does not appear to prevent the emer- 
gence of zidovudine -resistant isolates. — 
Cross-resistance: The potential for cross-resistance be- 
tween HIV-reverse transcriptase inhibitors and H IV- 
protease inhibitors is low because of the different enzyme 
targets involved: The point mutation at position 69 appears 
to be specific to ddC in its selection and effect. Additionally, 
the point mutations at positions 65, 74, 75, and 184 are as- 
sociated with resistance to didanosine (ddl), that at position 
75 with resistance to stavudine <d4T), and those at positions 
65 (Lys to Arg), and 184 (Met to Val) with resistance to 
lamivudine (3TC). HIV isolates with multidrug resistance to 
ZDV, ddl, ddC, d4T, and 3TC were recovered from a small 
number of patients treated for 1 year with the combination 
of ZDV, ddl or ddC. The pattern of resistance mutations in 
the combination therapy was different (Ala 62 Val, Val 75 
fie, Phe 77 Leu, Phe 116 Tyr and Gin 151 Met) from mono- 
therapy with mutation 151 being most significant Tor 
multidrug resistance. _ . 

CLINICAL PHARMACOLOGY 

Pharmacokinetics: The pharmacokinetics of -zalcitabine 
has been evaluated in studies in HIV-infected patients fol- 
lowing 0.01 mg/kg, 0.03 mg/kg; and 1:5 mg oral doses, and a 
1.5 mg intravenous dose administered as a 1-hour infusion. 
Absorption and Bioavailability in Adults": Following oral 
administration to HIV-infected patients, the mean absolute 
bioavailability of zalcitabine was >80% (30% CV, range 23% 
to 124%, n=19). The absorption rate of a 1.5 mg oral dose of 
zalcitabine (n=20) was reduced when administered with 
food. This resulted in a 39% decrease in mean maximum 
plasma concentrations "(C^) from 25.2 ng/mL (35% CV, 
range 11.6 to 37.5 ng/mL) to 15.5 ng/mL (24% CV, range 9.1 
to 23.7 ng/mL )\ and a twofold increase in. time to achieve 
maximum plasma concentrations from a mean of p.8;houfs 
under fasting conditions to 1.6 hours when the drug was 
given with ftxxL The .extent of absorption (as reflected^by 
AUC) was decreased by 14%, from 72 nghr/mL (28% CV, 
range 43 to 119 ng hr/mL) to 62 nghr/mL (23% CV, range 42 
to 91 ng hr/mL). The clinical relevance of these decreases is 
unknown." Absorption "of zalcitabine . does not appear to.be 
reduced in patients with diarrhea not caused by an identi- 
fied pathogen. 

Distribution in Adults: The steady-state volume of distri- 
bution following intravenous administration of a 1.5 mg 
dose of zalcitabine averaged 0.534 (± 0.127) IVkg (24%. CV, 
range 0.304 to 0.734 L/kg, n=20). Cerebrospinal, fluid ob- 
tained from 9 patients at 2 to 3.5 hours following 0.06 mg/kg 
or 0.09 mg/kg intravenous infusion showed measurable con- 
centrations of zalcitabine. The CSF:plasma concentration 
ratio ranged from 9% to 37% (mean 20%), demonstrating 
penetration of the drug through.the blood-brain barrier. The 
clinical relevance of these ratios has not been evaluated. 
Metabolism and Elimination in Adults: Zalcitabine is 
phosphorylated intracellular^ to zalcitabine triphosphate, 
the active substrate for HIV-reverse transcriptase; Concen- 
trations of zalcitabine triphosphate are too low for quanti- 
- tation following administration of therapeutic doses to 
humans. - 
Zalcitabine does hot undergo a significant" degree of metals 
blism by the liver. The primary metabolite of zalcitabine 
that has been identified is dideoxyuridine (ddU), which ac- 
counts for less than 15%.of an oral dose.in-both urine and 
feces (-n=4h Approximately 10% of an orally administered 
radiolabeled dose of zalcitabine appears in .the feces (n=10), 
comprised primarily of unchanged drug and ddU. Renal ex- 
cretion of unchanged drug appears to be the primary route 
of elimination, accounting for approximately. 80% of an in- 
travenous dose and 60% of an orally administered dose 
within 24 hounrafter dosing (n= 19). The mean elimination 
half-life is 2 hours and generally ranges from 1 to 3 hours in 
individual patients. Total clearance following an intrave- 
nous dose averaged 285 mL/min (29% CV, ■ range cl65 to 
447 mL/min, n=20). Renal clearance; averaged approxi- 
mately 235 mL/minor about'80% of total -clearance (30% 
CV, range 129.fo,348'mUmin i -n=20). Renal ^clearance. ex- 
ceeds glomerulax.filtration rate suggesting renal tubular se- 
cretion contributes to, the elimination of zalcitabine by the 
kidneys. - . ■ ' i-i .■ ■ ■- s . -.-vo...- 

In, patients with unpaired kidney function," prolonged. elim- 
ination of zalcitabine may be expected. Preliminary results 
from 7 patients with renal impairment (estimated creati- 
nine clearance <55r mL/min) indicate .that the half-life was 



prolonged (up to 8.5 hours) in these patients compared tn ' 
those with normal renal function. Maximum plasma conceh- * 
trations were higher in some patients after a single do™ 
(see PRECAUTIONS'. * 
In patients with normal renal function, the pharmacoltin^ 
ics of zalcitabine was not altered during 3 times daily nuU. 
tiple dosing (n=9). Accumulation of drug in plasma during 
this regimen was negligible. The drug was <4% bound to 
plasma proteins, indicating that drug interactions involving 
binding-site displacement are unlikely (see Drug Interac- 
tions). 

Drug Interactions: Zidovudine: There was no significant 
pharmacokinetic interaction between zidovudine and 
zalcitabine when single doses .of zalcitabine (1.5 mg) and 
zidovudine (200 mg) were coadministered to 12 HIV-positive 
patients. 

Probenecid: Following administration of a single, oral 
1.5 mg dose of zalcitabine alone during probenecid treat- 
ment (500 mg at 8 and 2 hours before and 4 hours after 
zalcitabine dosing) to 12 HIV-positive patients, mean renal 
clearance decreased from 310 mL/min (28% CV) to 180 mL/ 
min (22% CV) and AUC increased from 59 ng»hr/mL (27% 
CV) to 91 ng-hr/mL (22% CV), indicating an increase in ex- 
.posure of approximately 50% to zalcitabine. Mean half-life 
of zalcitabine increased from 1.7 to 2:5 hours (see 
PRECAUTIONS). 

Cimetidine: Administration of a single dose of 1.5 mg zal- 
citabine with a single dose of 800 mg cimetidine to 12 HIV- 
positive patients resulted in a decrease in renal clearance 
from 224 mL/min (27% CV) to 171 mL/min (39% CV) and 1 
an increase in AUC from 75 ng»hr/mL (29% CV) 
to 102 ng-hr/mL (35% CV) (see PRECAUTIONS i indi- 
cating an increase in exposure of approximately 36% to 
zalcitabine. 

Maalox: Concomitant administration of Maalox® TC 
(30 mL) with single dose of 1.5 mg zalcitabine to 12 HIV- 
positive patients resulted in a decrease in mean C^ from 
25.2 ng/mL (28% CV) to 18.4 ng/mL (34% CV) and AUC from 
75 ng«hr/mL (29% CV, n=10) to 58 ng«hr/mL (36% CV, 
n=10) indicating a decrease in bioavailability of approxi- 
mately 25% to zalcitabine (see PRECAUTIONS). 
Metoclopramide: Administration of a single dose of 1.5 mg 
zalcitabine with 20 mg metoclopramide (10 mg 1 hour be- 
fore and 10 mg 4 hours after zalcitabine dose) to 12 HIV- 
positive patients resulted in a decrease in AUC from 
69 ng*hr/mL (16% CV) to 62 ng»hr/mL (21% CV) indicating 
a decrease in bioavailability of approximately 10% (see 
PRECAUTIONS). 

Loperamide: Administration of a. single dose of 1.5 mg 
zalcitabine during loperamide treatment (4 mg 16 hours 
before zalcitabine, 2 mg at 10 hours and 4 hours before 
zalcitabine, and 2 mg 2 hours after the zalcitabine dose) to \ 
12 HIV-positive patients with diarrhea resulted in no signif- J 
icant pharmacokinetic interaction between zalcitabine arid 
loperamide. 

Pharmacokinetics in Pediatric Patients: For pharmacoki- 
netic properties in pediatric patients, see PRECAUTIONS: 
Pediatric Use. Limited pharmacokinetic data have been re- 
ported for 5 HIV-positive pediatric patients using doses of 
0.03 and 0:04 mg/kg HIVID administered orally every 6 
hours. 1 The mean bioavailability of zalcitabine in these pe- 
diatric patients was 54% and mean apparent systemic clear- 
ance was 150 mL/min/m 2 . Due to the small number of sub- 
jects and different analytical techniques, it is difficult to 
make comparisons between pediatric and adult data, 
INDICATIONS AND USAGE 

HIVID is indicated in combination with antiretroviral 
agents for the treatment of HIV infection. This indication is 
based on study results showing a reduction in the rate ot 
disease progression (AIDSndefining events or death) in pa- 
tients with limited prior antiretroviral therapy who were 
treated with the combination of HIVID and zidovudine (see 
Description of Clinical Studies). This indication is also 
based on a study showing a reduction in both mortality ana 
AlDS-defining clinical events for patients who receiV *j 
INVIRASE® (saquinavir mesylate) in combination wito 
HIVID compared to patients who received either HIVID or 
INVIRASE alone. ' 
Description of Clinical Studies: The use of HIVID m con* 
bination with zidovudine is based on the clinical results 
from study ACTG 175. ACTG 175 was a randomized rou- 
ble-blind, controlled trial that compared zidovudine 2W "J 
three times daily; didanosine 200. mg twl ^ e _,^ 1 iff 
zidovudine+didanosine; and zidovudine+HIVID 0.750 mg 
three times daily. A-total of 2467 HIV-infected adults (mean 
baseline CD 4 count = 352 cells/mm 3 ) with no prior Ai>£ 
defining event enrolled with the following demographies- 
male (82%), Caucasian (70%), mean age of 35 y eaTS \ as J^ 
tomatic HIV infection (81%) and prior antiretroviral us* 
(57%, mean duration = 89.5 weeks). The overall mean« f 
ration of study treatment was 99 weeks. The incidence, 
AIDS-defining events or death is shown in Table 1-. 
(See table 1 at bottom of next page! ^ 
Although no antiretroviral agent should be used as m ^ 
therapy, a description of CPCRA 002 is included h | r S rVID 
provides a comparison of the safety and efficacy ot 
compared to ddl. pn -label 
CPCRA 002 was a randomized, multicenter, ope ' ^ 
study in which HD/1D was compared to ddl as^treatm^ ^ 
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patients with advanced HIV infection (median ^'gpy, 
count = 37 cells/mm 3 ) who were clinically mtoler ^l reS sion 
or who had met criteria for having disease prog ; ( 
while receiving ZDV. 2 Patients in this study had.a 
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DESCRIPTION 

ofTROVIR is tne *>rand name for zidovudine (formerly 
Sled azidothymidine [AZT]), a pyrimidine nucleoside ana- 
logue active against human immunodeficiency virus (HIV). 

blets: RETROVIR Tablets are for oral administration. 
pLh film-coated tablet contains 300 mg of zidovudine and 
inactive ingredients hypromellose, magnesium stearate, 

croc rystal line cellulose, polyethylene glycol, sodium 
Starch glycolate, and titanium dioxide, 
raosules: RETROVIR Capsules are for oral administra- 
rion Each capsule contains 100 mg of zidovudine and the 
inactive ingredients corn starch, magnesium stearate, mi- 
crocrystalline cellulose, and sodium starch glycolate. The 
100 mg empty hard gelatin capsule, printed -with edible 
black ink, consists of black iron oxide, dimethylpolysiloxane, 
gelatin, pharmaceutical shellac, soya lecithin, and titanium 
dioxide'. The blue band around the capsule consists of gela- 
tin and FD&C Blue No. 2. 

Syrup: RETROVIR Syrup is for oral administration. Each 
teaspoonful (5 mL) of RETROVIR Syrup contains 50 mg of 
zidovudine and the inactive ingredients sodium benzoate 
0.2% (added as a preservative); citric acid, flavors, glycerin, 
and liquid sucrose. Sodium hydroxide may be added to ad- 
just pH. ■ 
The chemical name of zidovudine is 3 '-azido-3 '-deoxythymi- 
dine. . ... 
Zidovudine is a white to beige, odorless, crystalline solid 
with a molecular weight of 267.24 and a solubility of 
20 1 mg/mL in water at 25*C. The molecular formula is 
C 10 H u N 5 O 4 . 
MICROBIOLOGY 

Mechanism of Action: Zidovudine is a synthetic nucleo- 
side analogue. of .the naturally occurring nucleoside, thymi- 
dine, in which the 3'-hydroxy (-OH) group is replaced by an 
azido ( N 3 ) group. Within cells, zidovudine is converted to - 
the active metabolite, zidovudine 5 '-triphosphate (AztTP), 
by the sequential action of the cellular enzymes. Zidovudine 
5 '-triphosphate inhibits the activity of the HIV reverse 
transcriptase both by competing for utilization wi th the nat- 
ural substrate, deoxythymidine 5 ' triphosphate (dTTP), and 
by its incorporation into viral DNA. The lack of a 3' -OH 
group in the incorporated nucleoside analogue prevents the 
formation of the 5' to 3' phosphodiester linkage essential for 
DNA chain elongation and, therefore; the viral DNA growth 
is terminated. The active metabolite AztTP is also a weak 
inhibitor of the cellular DNA polymerase-alpha and mi to- " 
chondrial polymerase -gamma and has been reported to be 
incorporated into the DNA of cells in culture. 
In Vitro HIV Susceptibility: The in vitro anti-HTV activity 
of zidovudine was assessed by infecting cell lines of lympho- 
blastic and monocytic origin and peripheral blood lympho- 
cytes with. laboratory and clinical isolates of HIV. The IC^ 
and IC^o values (50% and 90% inhibitory concentrations) 
were 0.003 to 0.013 and 0 03 to 0:13 mcg/mL, respectively 
(1 nM = 0.27 ng/mL). The IC^ and IC^ values of HTV iso- 
lates recovered from 18 untreated AIDS/ARC patients were 
in the range of 0.003; to 0.013 mcg/mL and 0.03 to 
0.3 mcg/mL, respectively. Zidovudine showed antiviral ac- 
tivity in all acutely infected cell lines; however, activity was 
substantially less in chronically infected cell lines. In drug 
combination studies with zalcitabine, didanosine, lamivu- 
dine, saquinavir, indinavir, ritonavir, nevirapine, delavir- 
dine, or interferon-alpha, . zidovudine showed additive to 
synergistic activity in cell culture. The relationship between 
the in vitro susceptibility of HTV to reverse transcriptase in- 
hibitors and the inhibition of HTV replication in humans has 
not been established. 

Drug Resistance: HTV isolates with reduced sensitivity to 
zidovudine have been selected in vitro and were also recov- 
ered from patients treated with RETROVIR. Genetic anal- 
ysis of the isolates showed mutations that result in 5 amino 
acid substitutions (Met41— Leu, A67-*Asn, Lys70-»-Arg, 
Thr215-»Tyr or Phe, and Lys219->Gln) in the viral reverse 
transcriptase. In general, higher levels of resistance were 
associated with greater number of mutations with 215 mu- 
tation being the most significant. 

Cross-Resistance: The potential for. cross-resistance be- 
tween HTV reverse transcriptase infiibi tors and protease in- 
hibitors is low because .of the different enzyme targets, 
involved- Combination therapy with zidovudine, plus zalci- 
tabine or didanosine does not appear to prevent the emer- 
gence of ridovudirie-resistant isolates. Combination therapy, 
with RETROVIR plus EPIVTR® delayed the emergence of 
mutations conferring resistance to zidovudine. In some pa- 
tients harboring zidovudine-resistant virus, combination 
therapy with RETROVIR plus EPIVTR restored phenqtypic 
sensitivity to zidovudine by 12 weeks of treatment. HTV isor 
lates with multidrug resistance to zidovudine, didanosine, 
zalcitabine, stavudine, and lamivudine were recovered from 
a small number of patients treated for >1 year with the 
combination of zidovudine and didanosine or. zalcitabine. 
The. pattern of resistant mutations in the. combination ther- 
apy was different (Ala62— Val, Val75^11e, Phe77— 116Tyr, 
and Gin— *A51Met) from monotherapy, with mutation 151 
. being most significant for , multidrug resistance. Site- 
directed mutagenesis studies showed that these mutations 
could also result in resistance to zalcitabine, lamivudine, 
and stavudine. 

CLINICAL PHARMACOLOGY 
Pharmacokinetics: Adults: The pharmacokinetic proper- 
ties of zidovudine in fasting patients are. summarized in Ta- 
ble 1. Following oral administration, zidovudine is rapidly 
absorbed and extensively distributed, with peak serum con- 
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Table 2. Zidovudine Pharmacokinetic Parameters in Patients With Severe Renal Impairment* 



Parameter 


Control Subjects 
(Normal Renal Function) 
(n = 6) 


Patients With Renal Impairment 
(n = 14) 


CrCl (mL/min) 


120 i 8 


18^2 


Zidovudine AUC (ng«hr/mL) 


1.400 ± 200 


3,100 r 300 


Zidovudine half-life (hr) 


1.0 x 0.2 


1.4 i 0.1 



♦Data are expressed as mean ± standard deviation. 



centrations occurring within 0.5 to 1.5 hours. Binding to 
plasma protein is low. Zidovudine is primarily eliminated by 
hepatic metabolism. The major metabolite of zidovudine is 
3' -azido-3' -deoxy-5-O-p-D-glucopyranuronosylthymidine 
<GZDV). GZDV area under the curve (AUC) is about 3- fold 
greater than the zidovudine AUC. Urinary recovery of 
zidovudine and GZDV accounts for 14% and 74%, respec- 
tively, of the dose, following oral administration. A second 
metabolite, 3' -arnino-3' -deoxythymidine (AMT), has been 
identified in the plasma following single-dose intravenous 
(IV) administration of zidovudine. The AMT AUC was one 
fifth of the zidovudine AUC. Pharmacokinetics of zidovudine 
were dose independent at oral dosing regimens ranging 
from 2 mg/kg every 8 hours to 10 mg/kg every 4 hours. 
The extent of absorption (AUC) was equivalent when 
zidovudine was administered as RETROVIR Tablets or 
Syrup compared to RETROVIR Capsules. 

Table 1. Zidovudine Pharmacokinetic Parameters in 
Fasting Adult Patients 



Parameter 



Oral bioavailability (%) 



Apparent volume of distribution 
(L/kg) 



Plasma protein binding (%) . 



CSF:plasma ratio* 



Systemic clearance (L/hr/kg) 



Renal clearance (L/hr/kg) 



Elimination half-life (hr) f 



Mean ± SD 
(except where noted) 



64 ± 10 

(n = 5) 



1.6 ± 0:6 
(n = 8) 



<38 



0.6 [0.04 to 2.621 
(n =39) 



1.6 ± 0.6 
(n = 6) 



0.34 ± 0.05 
(n = 9) 



0.5 to 3 
(n = 19) 



*Median [range). 
Approximate range 

Adults with Impaired Renal Function: Zidovudine clear- 
ance was decreased resulting in increased zidovudine and 
GZDV half-life and AUC in patients .with impaired renal 
function (n = 14) following a single 200-mg oral dose (Table 
2). Plasma concentrations- of AMT were- not determined. A 
dose adjustment should hot be necessary for patients with 
creatinine clearance (CrCl) sl5 mL/min. 
[See table 2 abovel 

The pharmacokinetics and tolerance of zidovudine were 
evaluated in a multiple^dose study in patients undergoing 
hemodialysis (n = 5) or peritoneal dialysis (n = 6) receiving 
escalating doses up to 200. mg 5 times daily for 8 weeks. 
Daily doses of 500 mg or less we're well tolerated despite 
significantly elevated GZDV plasma concentrations. Appar- 
ent zidovudine oral clearance was approximately 50% of 
that reported in patients with normal 'renal function. Hemo- 
dialysis and peritoneal dialysis appeared to have a negligi- 
ble effect on the removal of zidovudine, whereas GZDV 
elimination was enhanced. A dosage adjustment is recom- 
mended 'for patients undergoing hemodialysis or peritoneal 
dialysis (see DOSAGE AND ADMINISTRATION: Dose 
Adjustment). 

Adults with Impaired. Hepatic Function: 'Data describing, 
the effect of hepatic impairment on the pharmacokinetics of 
zidovudine are limited. However, because zidovudine is 
eliminated primarily by hepatic metabolism, it is expected 
that zidovudine clearance would be decreased and' plasma 
concentrations would be increased following administration 
of the recommended adult doses to patients with hepatic im- 
pairment (see DOSAGE AND ADMINISTRATION: Dose 
Adjustment). 

Pediatrics: Zidovudine pharmacokinetics have been evalu- 
ated in HTV-infected pediatric patients (Table 3). - . . - 
Patients from 3 Months to 12 Years, of Age: Overall, 
zidovudine pharmacokinetics in pediatric patients greater 
than 3 months of age are. similar to those in adult patients. 
Proportional increases in plasma' zidovudine .concentrations 
were observed following administration of oral , solution 
from 90 to 240 mg/m 2 every 6 hours. Oral bioavailability; 
terminal half-life, and oral clearance were comparable to 
adult values. As in adult patients, the major route of elimi- 
nation was by metabolism to GZDV After, intravenous dos- 
ing, about 29% of the dose was excreted in the urine un- 
changed, and about 45% of the. dose was excreted, as GZDV 
(see DOSAGE AND ADMINISTRATION: Pediatrics). 



Patients Younger Than 3 Months of Age: Zidovudine phar- 
macokinetics have been evaluated in pediatric patients from 
birth to 3 months of life. Zidovudine elimination was deter- 
mined immediately following birth in 8 neonates who were 
exposed to zidovudine in utero. The half-life was 13.0 r 5.8 
hours. In neonates <14 days old, bioavailability was 
greater, total body clearance was slower, and half-life was 
longer than in pediatric patients > 14 days old. For dose rec- 
ommendations for neonates, see DOSAGE AND ADMINIS- 
TRATION: Neonatal Dosing. 
[See table 3 at top of next page] 

Pregnancy' Zidovudine pharmacokinetics have been stud- 
ied in a Phase I study of 8 women during the last trimester 
of pregnancy. As pregnancy progressed, there was no evi- 
dence of drug accumulation. Zidovudine pharmacokinetics 
were similar to that of nonpregnant adults. Consistent with 
passive transmission of the drug across the placenta, 
zidovudine concentrations in neonatal plasma at birth were 
essentially equal to those in maternal plasma at delivery. 
Although data are limited, methadone maintenance therapy 
in 5 pregnant women did. not appear to alter zidovudine 
pharmacokinetics. However, in another patient population, 
a potential for interaction has been identified (see PRE- 
CAUTIONS). 

Nursing Mothers: The Centers for Oisease Control and 
Prevention recommend that HIV-infected mothers not 
breastfeed their infants to avoid risking postnatal trans- 
mission of HIV. After administration of a single dose of 
200 mg zidovudine to 13 HIV-infected women, the mean 
concentration of zidovudine was similar in human milk and 
serum (see PRECAUTIONS: Nursing Mothers). 
Geriatric Patients: Zidovudine pharmacokinetics have not 
been studied in patients over 65 years of age. 
Gender: A pharmacokinetic study in healthy male (n = 12) 
and female (n = 12) subjects showed no differences in 
zidovudine exposure (AUC) when a single dose of 
zidovudine was administered as the 300- mg RETROVIR 
Tablet. 

Effect of Food on Absorption: RETROVIR may be admin-, 
istered with or without food. The extent of zidovudine ab- 
sorption (AUC) was similar when a single dose of 
zidovudine was administered with food. 
Drug Interactions: See Table 4 and PRECAUTIONS: Drug 
Interactions. 

Zidovudine Plus Lamivudine: No clinically significant al- 
terations in lamivudine or zidovudine pharmacokinetics 
were observed in 12 asymptomatic HIV-infected adult pa- 
tients given a single dose of zidovudine (200 mg) in combi- 
nation with multiple doses of lamivudine (300 mg every 12 
hours). 

[See table 4 at top of next page] 
INDICATIONS AND USAGE 

RETROVIR in combination with other an ti retroviral agents 
is indicated for the treatment of HIV infection. 
Maternal-Fetal Hiv Transmission: RETROVIR is also indi- 
cated for the prevention of maternal-fetal HIV transmission 
as part of a regimen that includes oral RETROVIR begin- 
ning between 14 and 34 weeks of gestation, intravenous 
RETROVIR during labor, and administration of RETROVIR 
Syrup to the neonate after birth. The efficacy of this regi- 
men for preventing HIV transmission in women who have 
received RETROVIR for a prolonged period before preg- 
nancy has not been evaluated. The safety of RETROVIR for 
the mother or fetus during the first trimester of pregnancy 
has not been assessed (see Description of Clinical Studies). 
Description of Clinical Studies: Therapy with RETROVIR 
has. been shown to prolong survival and decrease the inci- 
dence of opportunistic infections in patients with advanced 
HTV disease and to delay disease progression in asymptom- 
atic HIV-infected patients. . \ 

Combination Therapy in Adults: RETROVIR; in combina-' 
tion with other antiretroviral agents has been shown to be 
superior to monotherapy for' one or more of the following 
endpoints: delaying death, delaying development of AIDS; 
increasing CD4 cell counts, and decreasing plasma HIV 
RNA. The clinical efficacy of a combination regimen that in- 
cludes RETROVIR was demonstrated in study ACTG320. 
This study was a multicenter, ^randomized, double-blind, 
placebo-controlled trial that compared RETROVIR 600 mg/ 
day plus EPTVIR 300 mg/day to RETROVIR plus EPIVTR 
plus indinavir 800 trig U.d. The incidence of AIDS-defining 
events, or death was lower in the triple-drug-containing 

Continued oh next page 
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Tequin — Gont. -. 

You should avoid TEQUIN if you have a rare condition 
known as congenital prolongation of the QTc interval. If any 
of your, family members have this condition, you should in- 
form your healthcare professional. ; .. .. r > 
You should, avoid TEQUIN if you are being treated for heart 
rhythm disturbances with certain medicines such as 
quinidine, procainamide, amipdarone, or. sqtalol. Inform 
your healthcare .professional if you; are taking a heart 
rhythm drug. ... , 

You should avoid TEQUIN if yoii have a condition known as 
hypokalemia flow blood potassium) jHypoka^mia.may be 
caused by medicines called diuretics such as furosemide and- 
hydrochlorothiazide. If yon are taking' a diuretic "yoi^should 
speak with your healthcare professional: 
If you are pregnant-, or planning to become pregnant while 
taking TEQUIN, talk to ybiir doctor before taking this med- 
ication. TEQUIN is not recomineiided ibj J u^^during preg- 
nancy or nursing; as the effects ori the onborn child or nurs- 
ing infant are unknown. 
TEQUIN is not recommended for children:- 
What about other medications l am taking?- 
It is important to let your healthcare provider: know all of 
the medicines that you are Rising. '■■ 

• It-is important to let your healthcare provider know if you 
■. are taking certain medicines that can have an effect on an 

electrocardiogram test, such as cisapride; erythromycin; 
some antidepressants^and some antipsychotic drugs. - 

• You should tell your healthcare professional' if you are 
taking medicines called diuretics (also sometimes called 
water pills) such as furosemide. and hydrochlorothiazide, 
because diuretics can sometimes cause. low potassium. .> 

• If you have diabetes; it is important to let your healthcare 1 
provider, know that you have this, condition and what 
medications you are taking, for it. . . ".. 

• Many antacids and multivitamins may interfere with the 
absorption of TEQUIN and, may prevent it from- working 
properly You should take; TEQUIN 4 hours before taking 
these products. ~ ,,r : " ; 

What are the possible side effects of TEQUIN? > : 
TEQUIN (gatifloxacin) is generally Well tolerated. The most 
common side effects that can occur while taking TEQUIN 
are usually' mild and include nausea, vomiting; stomach 
pain, diarrhea, dizziness, and headache:' You should be care- 
ful about driving or operating machinery until you are sure 
TEQUIN does not cause dizziness. If you notice any sidef ef- 
fects not mentioned in this section or if you have any ques- 
tions or concerns about the side effects you are experiencing, 
please discuss them with your healthcare professional. - 
In a few people, TEQUIN, like some other antibiotics; may 
produce a small effect on the heart that is seen on anlelec- 
trocardiogram test. Although this has not caused any prob- 
lems in more than 4000 patients who have .taken . TEQUIN 
in premarketing clinical trials, in theory,: it couldxesult in 
extremely . rare cases of abnormal. heartbeat, which. may be 
dangerous. Contact your healthcare professional if you de- 
velop heart." palpitations (fast beating) or have, fainting 
spells. . - . ... . , . 

Disturbances of. blood sugar,, including, high blood sugar 
(hyperglycemia) and low blood, sugar (hypoglycemia), have 
been reported with TEQUIN in diabetic patients. Elderly 
patients with additional medical problems: or taking addi- 
tional medications may also be at risk for high blood sugar! 
If you develop low blood sugar, while on TEQUIN; you ; 
should take immediate measures. to 1 increase' your blood 
sugar/ stop taking TEQUIN; und y contact your healthcare 
professional at once.- If you r deveidp high blood sugar while 
on TEQUIN, you should contact your healthcare" pro 
sional at once before taking additional TEQUIN. If yon have 
diabetes or suspect that you- may have diabetes,- discuss, how - 
to detect changes in your blood sugar with your healthcare 
professional at once before taking additional TEQUIN; •-. . 
Where can I get more information about TEQUIN? - '- 
This section is a summary, of the most important informa- 
tion about TEQUIN. ft does not include everything there is 
to know about TEQUIN: If you have any questions or prob- 
lems, you should talk' to your doctor or healthcare provider. - 
There is also a leaflet (Package Insert) written' for health- 
care professionals ' that, your pharmacist can' let you ; read. 
You may want to 'read this information and discuss it with 
your doctor or healthcare . professional. Remember^ "no writ^ 
ten information can ; replace careful' discussion with. your 
doctor. * "• -' v ' **"■;'■ **-' : '" ■** : 

Remember .';'" '/ -■' \ - 

• Take your dose of TEQUIN. once a day. . \ 

• Complete the course of medication (take all of the pills) 
even if you are feeling better. .V ^ i „ .<..'- 

• Dq ; not use rTEQUIN for another condition or^.give it to 
.others.. y.^Zi'." v 

• Store TEQUIN tablets at room; temperature in a tightly 
r ' sealed container. • >.i ; - ■ ■:' ; „,..-,; /■„.■-.:'; ; 

• Throw away TEQUIN when it is outdated or no longer 
needed by flushing it down- the toilet. " ■ - v ; -L> . ■ - -.-r - - . ; • 

• Keep this and all medications but of reach "of Suldren. 

CIPRO* (ciprofloxacin) is a{ registered trademark '."of the 
Bayer Corporation. " ". " ' " 

LEVAQUIN* .(levqfloxacin) is a registered trademark of : 
Ortho-McNeil Pharmaceutical, Inc. 
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VIDEX® EC 

[vi-deks\ 
(didanosine)^ 
# ONLY / 

' VIDEX® EC'fdldaoosine) Delayed-Reiease Capsules 
Enteric-Coated ^eadlets 77 - 
(Patient Information Leaflet Included) >^> 



WARNING '■* 

FATAL AND NONFATAL PANCREATITIS HAVE 
OCCURRED DURING . THERAPY WITH DIDANOSINE 
USED ALONE OR IN COMBINATION REGIMENS 
If* BOTH TREATMENT-NAIVE AND TREATMENT- 
EXPERIENCED PATIENTS, REGARDLESS OF DEGREE 
OF IMMUNOSUPPRESSION. VIDEX EC SHOULD BE 
SUSPENDED IN PATIENTSIWITH SUSPECTED. PANCRE- 
ATITIS AND DISCONTINUED IN PATIENTS WITH CON- 
FIRMED PANCREATITIS {SEE WARNINGS). 
LACTIC. ACIDOSIS AND SEVERE HEPATOMEGALY 
WITH STEATOSIS, INCLUDING FATAL CASES, HAVE 
BEEN REPORTED WITH THE USE OF NUCLEOSIDE 
ANALOGUES ALONE OR IN COMBINATION, . INCLUD- 
ING DIDANOSINE AND OTHER ANTIRETROVIRALS. FA- 
TAL LACTIC ACIDOSIS HAS BEEN REPORTED IN PREG- 
NANT WOMEN WHO RECEIVED THE COMBINATION 
OF DIDANOSINE AND STAVUDINE WITH OTHER ANTI- 
RETROVIRAL AGENTS. THE COMBINATION OF" 
DIDANOSINE AND STAVUDINE SHOULD BE USED 
WITH CAUTION DURING PREGNANCY AND IS RECOM- 
MENDED ONLY IF THE POTCNTIAL 1 BENEFIT CLEARLY 
OUTWEIGHS THE POTENTIAL RISK (SEE WARNINGS 
AND PRECAUTIONS: PREGNANCY). 



DESCRIPTION ;^ / ^ . ' 

VIDEX® EC (didanMihe) is the brand name for an enteric- 
coated formulation "of didanosine (ddl), a synthetic purine 
nucleoside analogue active 'against the. Human Immunode- 
ficiency Virus (HIV). VIDEX EC (didanosine) Delayed- 
Release Capsules, containing enteric-coated beadlets, are 
available for oral administration in strengths of 125;' 200, 
250, and '400 mg of didanosine. Tiie-inactive ingredients in 
the beadlets include carboxymethylcellulose sodium 12, di- 
ethyl phthalate, methacrylicracid copolymer, sodium hy- 
droxide, sodium starch glycolate, and. talcJ The capsule 
shells contain colloidal silicon dioxide, gelatin, sodium bau- 
ryl sulfate, and titanium dioxide. The capsules are im- 
printed with. edible inks. : . .■ . 

Didanosine . is also j available, as buffered- formulations. 
Please consult the prescribing information for VIDEX 
(didanosine) Chewable/Dispersible Buffered Tablets and Pe- 
diatric Powder for Oral Solution for additional information. 
The chemical name for didanosine is 2\3'^ideoxyihosine. 
The structural forinula is: \'"~ li 



•'.fir 




Didanosine is a white crystalline powder with the molecular 
formula C l0 H 12 N 4 O 3 and a -molecular weight of 236.2. Hie 
aqueous solubility of didanosine at 25*C and pH.ofjapprox- 
imately, 6 . is 27.3 mg/mL. Didanosine is unstable in acidic 
solutions. For example, at pH <3 and 37°C, lO^fr of 
didanosine decomposes to hypoxan thine in less. than 2 min- 
utes. In.yiDEX EC .(didanosine), an, enteric coating is. .used 
to protect didanosine from degradation by stomach acid. 



MICROBIOLOGY 

Mechanism of Action: Didanosine is a synthetic qu-l// 
side analogue of the naturally occurring nucleoside d^i 
adenosine in which the 3' -hydroxy! group is replaced Wl? 
drogen. Intracellularly, didanosine is converted by celfoiw 
enzymes to the active metabolite, dideoxyadenosine 
triphosphate. Dideoxyadenosine 5'-triphosphate iahihJ : 
the activity of HIV- 1 reverse transcriptase both by com ' 
ing with the natural substrate, deoxyadenosine S'-triph^ 
phate, and by its incorporation into viral DNA causing 
mination of viral DNA chain elongation. 
In Vitro HIV Susceptibility:: The in vitro anti- HIV-1 activit, j 
of didanosine was evaluated in a variety of HIV-i iafg^ j 
lymphoblastic cell lines and .monocyte/macrophage cell cufc <i - 
tures.-The concentration of drug necessary to inhibit vinj> 
replication by 50% (IC 50 ) ranged irom 2.5 to 10 uM <1 uij./" 
0.24 ug/mL) in lymphoblastic cell thnes and-0.01 toO.i (iM^. 
monocyte/macrophage cell cultures. The relationship be. 
tween in vitro susceptibility of HTV to didanosine and the 
inhibition of HIV replication in humans has not been estab- 
lished. 

Orug Resistance: HIV-1 isolates with reduced sensitivity 
to didanosine have been selected in vitro and were also ob- 
tained from patients treated with didanosine. Genetic anal- > 
ysis of isolates from didanosine-treated patients showed 
mutations in the reverse transcriptase gene that resulted in 
the amino acid substitutions K65R, L74V, and Ml 84V. Tin 
L74V mutation was most frequently observed in clinical iso- 
lates. Phenotypic analysis of HIV-1 isolates from 60 patient* 
(some with prior zidovudine treatment) receiving 6 to 24 
months of didanosine monotherapy showed that isolates 
from 10 of 60 patients exhibited an average of a 10-fold de- ' 
crease in susceptibility to didanosine in vitro compared to 
baseline isolates. Clinical isolates that exhibited a decrease 
in didanosine susceptibility harbored one or more 
didanosine-associated mutations. The clinical relevance of 
genotypic and phenotypic changes associated with 
didanosine therapy has not been established. 
Cross-resistance: HIV-1 isolates from 2 of 39 patients re- 
ceivihg combination therapy for up to 2 years with zidovu- 
dine and didanosine exhibited decreased susceptibility to ri- i 
dovudine, didanosine, zalcitabine, stavudine, and 1 
lamivudine in vitro These isolates harbored five mutations ^ 
(A62V, V75I, F77L, F116Y, and Q151M) in the reverse tran- 
scriptase gene. The clinical relevance of these observations 
has not been established. 

CLINICAL PHARMACOLOGY 
Animal Toxicology: Evidence of a dose-limiting skeletal • 
muscle toxicity has been observed in mice and rats {but not 
in dogs) following long-term (greater than 90 days) dosing 
with didanosine at doses that were approximately 1.2 to 12 
times the estimated human exposure. The relationship of 
this rinding to the potential of didanosine to cause myopa- 
thy in humans is unclear. However, human myopathy has 
been associated with administration of didanosine and 
other nucleoside analogues. 

Pharmacokinetics: The pharmacokinetic parameters of 
didanosine are summarized in Table 1. Didanosine is rap- 
idly absorbed, with peak plasma concentrations generally - 
observed from 0.25 to 1.50 hours following oral dosing with: 
a buffered formulation. Increases in plasma didanosine con- 
centrations were dose proportional over the range of 50 to 
400 mg. Steady-state pharmacokinetic parameters did not 
differ significantly from values obtained after a single dose. 
Binding of didanosine to plasma proteins in vitro was low 
(<5%). Based on data from in vitro and animal studies, it is 
presumed that the metabolism of didanosine in man occurs 
by the same pathways responsible for the elimination of en- 
dogenous purines. 

Table 1 

Pharmacokinetic Parameters for Oidanosine in Adults 



Parameter 


Mean ± SO 


n 


Oral bioavailability 3 


42 ±12% 


6 


Apparent volume 






of distribution 6 


1.08 ±0.22 L/kg 


6 



Table 2 

Mean ± SD Pharmacokinetic Parameters for Didanosine Following a Single Oral Dose of a Buffered Formulation 

t Creatinine Clearance (mL/min) 





.. 










Dialysis 


Parameter 


.[. - ; , - 


& 90 


60-30 


30-69 


10-29 


Patients 






, ; (11^12) 


(n=6) 


(n=6) 


(n=3) 


(n=11) 


CL CT (mL/min) 




, U2"±22 


68 ±8 


46±8 


13±5 


ND 


CL/F (mL/min) 




2 164 ±638 


1566±833 


1023 ±378 


628 ±104 


543 ±174 


CL R (mI7min) 




458 ±164 


247±153 


100 ±44 


20±8 


<10 


(h) 




1.42±0.33.. 


. .1:59 ±0.13 


1.75 ±0.43 


, 2.0 ±0.3 


4.1±1.2 



ND .3? not determined due to anuria. . ** 
CL^. = creatinine clearance. 
CL/F = apparent oral clearance. . .[ 
CLr = renal clearance! 
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capsules in a tightly closed container at room tern per - 
away from heat and out of the reach of children and 

0tUf& 

IT* 1 'u have kidney disease: If your kidneys are not work- 
• V ° oro perly, y° ur doctor will need to do regular tests to 
5? £ how they are working while you take VIDEX EC. Your 

may also lower your dosage of VIDEX EC. " 
yyjjat should I do if someone takes an overdose of 
VIDEX EC? 

If someone may have taken an overdose of VIDEX EC, get 
Medical help right away. Contact their doctor or a poison 
control center. 

What should I avoid while taking VIDEX EC? 
Alcohol. D° not drink alcohol while taking VIDEX EC 
since alcohol may increase your risk of pancreatitis (pain 
and inflammation of the pancreas) or liver damage. 
Other medicines. Other medicines, including those you 
can buy without a prescription, may interfere with the ac- 
tions of VIDEX EC or may increase the possibility or sever- 
ity of side effects. Do not take any medicine, vitamin sup- 
plement, or other health preparation without first checking 
with your doctor. 

pregnancy. It is not known if VIDEX EC can harm a hu- 
inan fetus. Also, pregnant women have experienced serious 
side effects when taking didanosine (the active ingredient in. 
VIDEX EC (didanosine) in combination with ZERIT (stavu- 
dine), also known as d4T, and other HIV medicines. VIDEX. 
EC should be used during pregnancy only after discussion 
with your doctor. Tell your doctor if you become pregnant 
or plan to become pregnant while taking VIDEX EC. 
Nursing.- Studies have shown didanosine (the active ingre- 
dient in VIDEX EC ) is in the breast milk of animals getting 
the drug. It may also be in human breast milk. The Centers 
for Disease Control and Prevention (CDC) recommends that 
HIV-infected mothers not breast-feed- This should reduce 
the risk of passing HIV infection to their babies and the po- 
tential for serious adverse reactions in nursing infants. 
Therefore, do not nurse a baby while taking VIDEX EC. 
What are the possible side effects of VIDEX EC7 
Pancreatitis. Pancreatitis is a dangerous inflammation of 
the pancreas that may cause death. Tell your doctor right 
away if Y ou develop stomach pain, nausea, or vomiting. 
These can be signs of pancreatitis. Before starting 
VIDEX EC therapy, let your doctor know if you have ever 
had pancreatitis. This condition is more likely to happen in 
people who have had it before. It is also more likely in peo- 
ple with advanced HTV disease. However, it can occur at any 
stage of HIV disease. It may be more common in patients 
with kidney problems,, those who drink alcohol, and those 
who' are also treated with stavudine or hydroxyurea. If you 
get pancreatitis, your doctor will tell you to stop taking 
VIDEX EC. 

Lactic acidosis, severe liver enlargement, and liver failure 

including deaths, have been reported among patients taking 
VIDEX EC (including pregnant women). Symptoms that 
may indicate a liver problem are: 

• feeling very weak, tired, or uncomfortable, 

• unusual or unexpected stomach discomfort, 
' • feeling cold, 

• feeling dizzy or lightheaded, 

• suddenly developing a slow or irregular heartbeat. 
Lactic acidosis is a medical emergency that must be 
treated in a hospital. 

If you notice any of these symptoms or if your medical con- 
dition changes; stop taking VIDEX EC and call your doctor 
right away Women, overweight patients, and those who 
have been treated for a long time with other medicines used 
to treat HTV infection are more likely to develop lactic aci- 
dosis. Your doctor should check your liver function periodi- 
cally while you are taking VIDEX EC. You should be espe- 
cially careful.if you have a history of heavy alcohol use or a 
nverproblem. 

Vision changes. VIDEX EC may affect the nerves in your 
eyes. Because of this, you should have regular eye examina- 
tions. You should also report any changes in vision to your 
doctor right away. This includes, for example, seeing colors 
abnormally or blurred vision. 

Peripheral neuropathy. This is a problem with the nerves 
111 your hands or feet. The nerve problem may be serious. 
TeO your doctor right away if you have continuing numb- 

tingling; or pain in the feet or hands. 
^fore starting VIDEX EC therapy, let your doctor know if 
you have ever had peripheral neuropathy. This condition is 
inore likely to happen in people who have had it before. It is 
?^..more Likely in patients taking medicines that affect the 
peryes.and in people with advanced HTV; disease. However, 
$ can occur at any stage of HTV disease. If you get periph- 
neuropathy, your doctor will tell you to stop taking 
yPEX EC (didanosine). After stopping VIDEX EC, the 
?ymptqms may get worse for. a short time and then get bet- 
Y' ^B** symptoms of peripheral neuropathy go away com- 
Pj^fly, you and your doctor should decide if starting VIDEX 
J&H right for you. If so, you might be started at a lower 

•*£«•...'.;.•• / ; ..." ... \* . . r 

Vm^*' - noto a . Dout other medicines. If you take 
EC along with other medicines with similar side ef- 
g^ 8 * you may increase the chance of having these side ef- 
. *3?J 5 *E 0r . ex ample,, using; VIDEX EC in combmation/with 
^er, .medicines that may cause pancreatitis, peripheral 
'? j^^QPathy, pr Uver-problems, (including stavudine and hy^ 
^"""y^sa) may. increase your, chance, of haying these, side 
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Other side effects: The most common side effects in adults 
taking VIDEX EC in combination with other HIV drugs in- 
cluded diarrhea, nausea, headache, vomiting, and rash. 
Changes in body fat have been seen in some patients taking 
antiretroviral therapy. These changes may include in- 
creased amount of fat in the upper back arid neck ("buffalo 
hump"), breast, and around the trunk. Loss of fat from the 
legs, arms, and face may also happen. The cause and long- 
term health effects of these conditions are not known at this 
time. 

Inactive Ingredients: Carboxymeth'ylcellulose sodium 12, 
diethyl phthalate, methacrylic acid copolymer, sodium hy- 
droxide, sodium starch glycolate, talc, colloidal' silicon diox- 
ide, gelatin, sodium lauryl sulfate, arid titanium dioxide. " 

This medicine was prescribed for your particular condition. 
Do not use VTDEX EC for another condition or give it. to 
others. Keep VIDEX EC and all medirinwout of the_ reach 
of children. Throw away VIDEX EC when it^is outdated or 
no longer needed by flushing it down the "toilet or pouring it 
down the sink. . ..;\ \. 

This summary does not include everything there is to know 
about VIDEX EC. Medicines are -sometimes prescribed for 
purposes other than those listed 'in a Patient Information 
Leaflet. If you have questions or concerns, or want more in- 
formation about VIDEX EC; your physician and pharmacist 
have the complete prescribing information upon which this 
leaflet is based. You may want to read it and discuss it with 
your doctor or other healthcare professional. Remember, no 
written summary can replace careful discussion with your 
doctor. 

BMS Virology™ 

Bristol-Myers Squibb Company 

Princeton, NJ 08543 

U.S.A. : ! 

This Patient Information Leaflet has been approved by the 
U.S. Food and Drug Administration. 

N3522-09 r .1116303A9 
F3 -B000 1 -0 1-04 Revised January 2004 

Based on Package Insert dated January 2004 ; ■ ... - 
Shown in. Product Identification Guide, page 310 
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WARNING 

LACTIC ACIDOSIS AND SEVERE HEPATOMEGALY 
WITH STEATOSIS, INCLUDING FATAL CASES, HAVE 
BEEN REPORTED WITH THE USE OF NUCLEOSIDE 
ANALOGUES ALONE OR IN COMBINATION, INCLUD- 
ING STAVUDINE AND OTHER ANTiRETROVIRALS. FA- 
TAL LACTIC ACIDOSIS HAS BEEN REPORTED IN PREG- 
NANT WOMEN WHO RECEIVED THE COMBINATION: 
OF STAVUDINE AND DIDANOSINE WITH OTHER ANTI- 
RETROVIRAL AGENTS. THE COMBINATION OF' 
STAVUDINE AND DIDANOSINE SHOULD BE USED 
WITH CAUTION DURING PREGNANCY AND IS RECOM- 
MENDED ONLY IF THE POTENTIAL BENEFIT CLEARLY 
OUTWEIGHS THE POTENTIAL RISK (SEE WARNINGS 
AND PRECAUTIONS: PREGNANCY). 
FATAL AND NONFATAL PANCREATITIS HAVE 
OCCURRED DURING THERAPY WHEN ZERIT (stavu- 
dine) WAS PART OF A COMBINATION REGIMEN THAT 
INCLUDED DIDANOSINE, WITH OR WITHOUT HY- 
DROXYUREA, :*•?"-*''■ 
IN BOTH TREATMENT-NAIVE AND TREATMENT- 
EXPERIENCED PATIENTS, REGARDLESS OF DEGREE 
OF IMMUNOSUPPRESSION (SEE WARNINGS). 



DESCRIPTION 

ZERIT® is the brand name for stavudine (d4T),.a synthetic 
thymidine nucleoside analogue, active against the Human 
Immunodeficiency Virus (HTV). • ^ 

ZERIT (stavudine) Capsules are supplied for oral adminis- 
tration in strengths of 15, 20, 30, and 40 mg of stavudine. 
Each capsule. also contains inactive ingredients macrocrys- 
talline cellulose, sodium starch glycolate, lactose, and 'mag- 
nesium stearate. The hard gelatin shell , consists of gelatin, 
silicon dioxide, sodium lauryl sulfate, titanium "dioxide, and 
iron oxides. . . . ' 

ZERIT (stavudine) for Oral. Solution is supplied as a dye- 
free, fruit-flavored powder in bottles with child-resistant 
closures providing 200 mL of a 1 mg/mL stavudine solution 
upon constitution with water per label instructions/ The 
powder for oral solution /contains theToUowihg inactive hv 
gredients: methylparaben, propylparaben, so^uny'carboxy- 
methylcelluloseV sucrose, and antifoamirig! and flavoring 
agents. * t . " ^ 

The chemical name for stavudine is'-2\3'^dehydro-3'-de- 
oxythymidine. Stavudine has the following - structural 
formula: '-■ - r ' '. ' ■ 

[See chemical structure, at top of next column] ; 
Stavudine is a white to. off- white crystalline solid* with, the 
molecular formula C l0 H 12 N 2 O 4 and a molecular weight of 
224.2. The solubility of stavudine at 23°C is approximately 
83 mg/mL in water and 30 mg/mL: in propylene glycoL.The 
n-octanol/water partition coefficient of stavudine at 23? C is 
0.144. v= Vi-'-v 




MICROBIOLOGY 

Mechanism of Action: Stavudine, a nucleoside analogue of 
thymidine, inhibits the replication of HIV in human cells in 
vitro. Stavudine is phosphorylated by cellular kinases to the 
active metabolite stavudine triphosphate. Stavudine tri- 
phosphate inhibits the activity of HIV reverse transcriptase 
both by competing with the natural, substrate deoxythymi- 
dine triphosphate (K^O.0083 to 0.032 uM), and by\its.incor : 
poration into viral DNA causing a termination of DNA chain 
elongation because stavudine lacks the essential 3'-OH 
group. Stavudine triphosphate inhibits cellular DNA poly- 
merase beta and gamma, and markedly reduces the synthe- 
sis of -mitochondrial DNA. ■ 1 , •riv 
In vitro HIV Susceptibility: The in witoantaviral activity of 
stavudine was measured in peripheral blood mononuclear 
cells, monocytic cells, and lymphoblastoma", ceil . lines. The 
concentration of drug necessary to inhibit viral .replication 
by 50% (EDgo) ranged from 6,009 to 4 uM against laboratory 
and clinical isolates of HTV- 1. Stavudine had additive and 
synergistic^activity in combination with.didanosine and.zal T 
citabine, respectively, in- vitro:. Stavudine combined with 
zidovudine had additive or antagonistic activity in uitro.de- 
pending upon the molar ratios of the agents tested. The rer 
lationship between in vitro susceptibility, of HIV to 
stavudine and the inhibition of HTV,repUcatkmjin humans 
has not been established. .■■.-■'*.* 
Drug Resistance: HIV isolates with redu(^ susceptibility 
to stavudine have been selected-i/i vitro an - d..were.also obr 
tained from patients treated with, stavudine. . Phenotypic 
analysis of HTV isolates, fi^m stevudme-treated pati 
yealed, in 3, of 20. paired isolates, a 4- to Infold decrease in 
susceptibility to stavudine in vUro. , The genetic basis. for 
these susceptibility changes has not . been identified. The 
clinical relevance of changes in stavudine' su ! sceptibiUty~has 
not been established: --*-:■" r. -: • '■*" ■ " ^ \ 
Cross-resistance: Five of 11 stavudine post-treatment iso- 
lates developed moderate resistance to zidovudine (9- to 
176-fold) and 3 of those 11 isolates developed moderate/rer. 
sistance to didanosine, (7-, to^-_fold).-The clinical relevance 
nf thp.sfl fin din gs ..is unknown'.- - ■ ■ , - 
CLINICAL PHAR^CpL^Y ./ v ^" .. . V; 
Pharmacokinetics: The pharmacokinetics "of stavudine 
have been evaluated in. rTJVrinfected adult, and pediatric pa- 
tients (Tables 1 and 2). Peak; plasma concentrations (C^) 
and area under the plasma conc«ntratiqn ; time curve (AUC) 
increased in proportion to dose after both single 'and multi- 
ple doses ranging from 0.03 to 4 mg/kg. There was no sig- 
nificant accumulation- piT stavudine with repeated adminis- 
tration every 6, 8, or 12 hours. ; , . . . . ^ 0 , ,. t ; 
Absorption- Following^ oral administration, stavudine is 
rapidly absorbed, with, peak plasma concentrations occur- 
ring within 1 hour after dosing. The systemic exposure ,tq 
stavudine is the same following administration as capsules 

Or Solution. .. - \ " . ' . . _ 

Distribution- Binding of : , stavudine -to.. serum .proteins 
was negligible over the concentration range of 0.0 1 to 
11.4 pg/mL. Stavudine distributes equally between- red 
blood cells and plasma. , - . ■ ■ ; 
Metabolism- The metabolic fate of stavudine has , not been 
elucidated in humans. . -. r . , : . 

Excretion: Renal elimination accounted for about 40% of the 
overall clearance regardless of ,-the route of administration. 
The- mean renal clearance was about twice the average en- 
dogenous creatinine clearance, indicating active tubular se- 
cretion in addition to glomerular filtration: - ., . - * . * 
(See table 1 at top of next page] 
Special Populations: : - 

Pediatric- For pharmacokinetic properties of stavudine in 
pediatric patients,. see. jTable 2.. , 
[See table 2 on next page] . r . 

Renal Insufficiency' Data from two studies in adults indi- 
cated that the apparent oral clearance of stavudine de- 
creased and the terminal elimination half-life - increased as 
creatinine clearance decreased (see Table 3). and T,,^ 
were not significantly .altered , by renal insufficiency. The 
mean ± SD hemodialysis clearance value of stavudine -was 
120 ± 18 mlVmin (n=12); the mean ± SD percentage of the 
stavudine dose recovered in the dialysate, timed to occur be : 
tween 2^6 hours post-dose, was 3 L , ± ,5%, . Based jm, these 
observations, it is recommended that. ZERIT (stavudine) 
dosage be modified in patients with reduced creatinine 
clearance and in patients receiving maintenance hemodial- 
ysis (see DOSAGE AND ADMm«STRATION). 
I3ee table 3 on next page] ,, , : ■ ^ . . , - :: t . 
Hepatic Insufficiency- Stavudine, phsuTnacpkinetics were not 
altered in 5 non-HW-mfected patients with hepatic impair- 
ment secondary to cirrhosis (Child-Pugh cu^ification .B or 
C) foUpwing the administration of a single 40-mg dose. : 
Geriatric- Stavudine pharmacokinetics, have not been stud- 
ied in patients >65 years of age.;<See, PB^AUTIONS: 
Geriatric Use.) ^ ... ; ■". \ y ._ z - 

Continued on nextipage t 
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Ep0C ^NfORMATION 



iC Syrup- a clear, peppermint-flavored liquid; con- 
fi tas of ranitidine HC1 equivalent to 15 mg of 
taW 1 "' ^ r 1 mL <75 mg/5 mL) in bottles of 16 fluid 



^^n^oint) (NDC 0173-0383-54). 
SST^een 4' and 



oa0 ^between 4' and 25°C (39* and 77°F|. Dispense m 
St*** ,^j,t-fesistant containers as defined in the USP/NF. 

■ ^s'^thKline, Research Triangle Park, NC 27709 



' ""wTAC and EFFERdose are registered trademarks of 
- r-mbert Company, used under license. 

G^oSniithKline. All rights reserved. 
?T2004mL-208O 
- Shown in Product Identification Guide, page 318 



J^vi sulfate* 
Twists 

(gbacavir sulfate) 
Ortl Solution 
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WARNING 

Stal hypersensitivity reactions have been 

ASSOCIATED WITH THERAPY WITH ZIAGEN. PATIENTS 
DEVELOPING SIGNS OR SYMPTOMS OF HYPERSENSI- 
TIVITY {WHICH INCLUDE FEVER; SKIN RASH; FATIGUE; 
GASTROINTESTINAL SYMPTOMS SUCH AS NAUSEA. 
VOMITING, DIARRHEA. OR ABDOMINAL PAIN; AND 
'RESPIRATORY SYMPTOMS SUCH AS PHARYNGITIS, 
DYSPNEA. OR COUGH) SHOULD DISCONTINUE 
SAGEN AS SOON AS A HYPERSENSITIVITY REAC- 
TION IS SUSPECTED. TO AVOID A DELAY IN DIAGNO- 
SIS AND MINIMIZE THE RISK OF A LIFE-THREATENING 
HYPERSENSITIVITY REACTION, ZIAGEN SHOULD BE. 
PERMANENTLY DISCONTINUED IF HYPERSENSITIVITY 
CANNOT BE RULED OUT. EVEN WHEN OTHER DIAG- 
NOSES ARE POSSIBLE (E.G., ACUTE ONSET RESPIRA- 
TORY DISEASES, GASTROENTERITIS, OR REACTIONS 
TO OTHER MEOICATIONS). 

ZIAGEN SHOULD NOT BE RESTARTED FOLLOWING A 
HYPERSENSITIVITY REACTION BECAUSE MORE SE- 
VERE SYMPTOMS WILL RECUR WITHIN HOURS AND 
MAY INCLUDE LIFE-THREATENING HYPOTENSION 
AND DEATH. 

SEVERE OR FATAL HYPERSENSITIVITY REACTIONS 
CAN OCCUR WITHIN HOURS AFTER REINTRODUC- 

iTION OF ZIAGEN IN PATIENTS WHO HAVE NO IDENTI- 
FIED HISTORY OR UNRECOGNIZED SYMPTOMS OF 
HYPERSENSITIVITY TO ABACAVIR THERAPY (SEE 
WARNINGS, PRECAUTIONS: INFORMATION FOR 

.PATIENTS, AND ADVERSE REACTIONS). 
LACTIC ACIDOSIS AND SEVERE HEPATOMEGALY 
WITH STEATOSIS, INCLUDING FATAL CASES, HAVE 
BEEN REPORTED WITH THE USE OF NUCLEOSIDE 
ANALOGUES ALONE OR IN COMBINATION, INCLUD- 
ING ZIAGEN AND OTHER ANTIRETROVIRALS (SEE 
WARNINGS). 



DESCRIPTION . : 

ZIAGEN is the brand name for abacavir sulfate, a synthetic 
earbocyclic nucleoside analogue with inhibitory activity 
against HIV. The chemical name of abacavir sulfate is 
ftS.cw^4-[2-ammo-6-(cyclopropylainm6>-9H-pu>in-9-yl]-2- 
cyclopentene-l-methanol sulfate (salt) (2:1). Abacavir 

* sulfate is the enantiomer with IS, 4R absolute configuration 
on the cyclopentene ring. It has a molecular formula of 
<GuH l8 N 6 0) 2 *H 2 S0 4 and a molecular weight of 670.76 
daltons. 1 

' Abacavir sulfate is a white to off-white solid with a solubil- 
ity of approximately 77 mg/mL in distilled water at" 25°C. It 
has an octanol/water (pH 7. 1 to 7.3) partition coefficient (log 
^of approximately 1.20 at 25"C. 

ZIAGEN Tablets are for oral administration. Each tablet 
.contains abacavir sulfate equivalent to 300 mg of abacavir 
and the inactive ingredients colloidal silicon dioxide; mag- 
nesium stearate, microcrystalline cellulose, and sodium 
starch glycolate. The tablets are coated with a film that is 
•Hade of hypromellose, polysorbate 80, synthetic yellow iron 
oiide, titanium dioxide, and triacetin. 

ZIAGEN Oral Solution is for oral administration. One milli- 
liter (I mL) of ZIAGEN Oral Solution contains abacavir 
sulfate equivalent to 20 mg of abacavir (20 mg/mL) in an 
aqueous solution and the inactive ingredients artificial 
strawberry and banana" flavors, citric acid (anhydrous), 
na'ethylparaben and propylparaben (added as preserva- 
tives), propylene glycol, saccharin sodium, sodium citrate 
Wihydrate), and sorbitol solution. 

vivo, abacavir sulfate dissociates to its free base, 
abacavir. In this insert, all dosages for ZIAGEN are 
expressed in terms of abacavir. <* 

Agrobiology 

Mechanism of Action: Abacavir is a carbocyclic synthetic 
nucleoside analogue. Intracellularly, abacavir is converted 
°y cellular enzymes to the active metabolite carbovir tri- 
Pj^Phate, an analogue of deoxyguanosine-5'-triphbsphate 
WGTP). Carbovir triphosphate inhibits the activity of HIV-1 
^reverse transcriptase (RT) both by competing with the nat- 
'Sv 1 Substrate dGTP and by its incorporation into viral 
NA, The lack of a 3'-OH group in the incorporated nucle- 



oside analogue prevents the formation of the 5" to 3' phos- 
phodiester linkage essential for DNA chain elongation, and 
therefore, the viral DNA growth is terminated- Abacavir is a 
weak inhibitor of cellular DNA polymerases a, p, and y. 
Antiviral Activity: The in vitro anti-HIV-1 activity of 
abacavir was evaluated against a T-cell tropic laboratory 
strain HtV-l mB in lymphoblastic cell lines, a monocyte/ 
macrophage tropic laboratory strain HlV-l BaIj in primary 
monocytes/macrophages, and clinical isolates in peripheral 
blood mononuclear cells. The concentration of drug neces- 
sary to inhibit viral replication by 50 percent (IC^,) ranged 
from 3.7 to 5.8 uM against HIV-l mB , and was 0:26 ± 
0.18 uM (1 uM = 0.28 mcg/mL) against 8 clinical isolates. 
The ICso value of abacavir against HIV-l BsL varied from 
0.07 to 1.0 uM. Abacavir had synergistic activity in vitro in 
combination with amprenavir, hevirapine, and zidovudine, 
and additive activity in combination with didanosine, lamiv- 
udine, stavudine, and zalcitabine. 

Resistance: HIV-1 isolates with reduced sensitivity to 
abacavir have been selected in vitro and were also obtained 
from patients treated with abacavir. Genetic analysis of iso- 
lates from abacavir-treated patients showed point muta- 
tions in the reverse transcriptase gene that resulted in 
K65R, L74V, Y115F, and M184V- amino acid substitutions. 
HIV-1 isolates from virologic failure antiretro viral-naive pa- 
tients treated with abacavir alone (n = 67) contained the 
M184V mutation (n = 27), often in combination with the 
L74V mutation (n = 18). In some patients, the M184V mu- 
tation was also detected in combination with K65R and/or 
Y115F. Genetic analysis of isolates from virologic failure 
antiretroviral-riaive patients treated with abacavir in com- 
bination with other antiretrovirals (n = 55) also showed that 
many isolates contained the M184V mutation (n = 26) alone, 
and, sometimes in combination with L74V (n = 2). In a clin- 
ical study of treatment-naive patients (CNA30024, n = 649) 
comparing ZIAGEN to zidovudine both in combination with 
efavirenz and lamivudine, 34 patients experienced virologic 
failure (plasma HJV-1 RNA >50 copies/mL, see CLINICAL 
STUDIES). Four patients in each treatment arm had viral 
isolates containing resistance-associated mutations includ- 
ing M184V and non-nucleoside reverse transcriptase inhib- 
itor (NNRTI) mutations. 

Cross-Resistance: Cross-resistance has been observed 
among nucleoside reverse transcriptase inhibitors. Recom- 
binant laboratory strains of HIV-Ihxbz containing multiple 
abacavir ^resistance-associated mutations, namely, K65R, 
L74V, M184V, and Y115F, exhibited cross-resistance to 
didanosine, emtricitabine,* lamivudine, tenofovir, and zalci- 
tabine in vitro. The K65R mutation may also confer resis- 
tance to stavudine. An increasing number of thymidine an- 
alogue mutations (TAMs) (M41L, D67N, K70R, L210W, 
T215Y/F, K219E/R/H/Q/N) is associated with a progressive 
reduction in abacavir susceptibility. . 

CONICAL PHARMACOLOGY 

Pharmacokinetics in Adults: The pharmacokinetic proper- 
ties of abacavir have been studied in asymptomatic, .HIV- 
infected adult patients after administration of a jingle in- 
travenous (IV) dose of 150 mg and after single and . multiple 
oral doses. The pharmacokinetic properties of abacavir were 
independent of dose over the range of 300 to 1,200 mg/day. 
Absorption and Bioavailability: Abacavir was rapidly and 
extensively absorbed after oral administration. The geomet- 
ric mean absolute bioavailability of the tablet was, 83%. Af-- 
ter oral administration of 300 mg twice daily in 20 patients, 
the steady-state, peak serum abacavir concentration (Cn^) 
was 3.0 ± 0.89 mcg/mL (mean ± SD) and AUC^,^ ^ was 
6.02 ± 1.73 mcg*hr/mL. Bioavailability of abacavir tablets 
was assessed in the fasting, and fed states. -There was no 
significant difference in systemic exposure (AUC„) in the fed 
and fasting states; therefore, ZLAGEN .Tablets may be ad- 
ministered with or without food. Systemic; exposure to 
abacavir was comparable .after administration of ZIAGEN 
Oral Solution and ZIAGEN Tablets. Therefore, these prod- 
ucts may be used interchangeably. . , 
Distribution: The apparent volume of distribution after IV 
aoUninistration of abacavir was 0.86 X 0.15 L/kg, suggesting 
that abacavir distributes into extravascular space. In 3 sub- 
jects, the CSF AUC {0 _ 6 hr) to plasma abacavir AUC (a ^ ^ 
ratio ranged from 27% to 33%. 

Binding of abacavir to human plasma proteins is approxi- 
mately 50%. Binding of abacavir to plasma proteins was in r 
dependent of concentration. Total blood and plasma, drug- 
related radioactivity concentrations are identical, 
demonstrating that abacavir readily distributes into 
erythrocytes. ., 

Metabolism: In humans, abacavir is not significantly me- 
tabolized by cytochrome P450 enzymes. The primary routes 
of elimination of abacavir are metabolism by alcohol dehy- 
drogenase (to form the 5 ' -carboxy lie acid ) and glucuronyl 
transferase (to form the 5'-glucuronide). The metabolites do 
not have antiviral activity. In vitro experiments reveal that 
abacavir does not inhibit human CYP3A4, CYP2D6, or 
CYP2G9 activity at clinically relevant .concentrations. 
Elimination: Elimination of abacavir was quantified in a 
mass balance study following administration of- a 600-mg 
dose of u C-abacavir: 99% of the radioactivity was recovered, 
1.2% was excreted in the urine as abacavir, 30% as the 5'- 
carboxylic acid metabolite, 36% as the 5'-glucuronide me- 
tabolite, and 15% as unidentified minor metabolites in the 
urine. Fecal elimination accounted for 16% of . the .dose. 
In single-dose studies, the observed elimination half-life 
(t^) was 1.54 ± 0.63 hours. After intravenous administra- 
tion, total clearance was 0.80 ± 0.24 L/hr/kg (mean ± SD). 



Special Populations: Adults WHh Impaired Renal Function: 
The pharmacokinetic properties of ZIAGEN have' not been 
determined in patients with impaired renal function. Renal 
excretion of unchanged abacavir is a minor route of elimi- 
nation in humans. 

Adults with impaired Hepatic Function: The pharmacoki- 
netics of abacavir have been studied in patients with mild 
hepatic impairment (Child-Pugh score 5 to 6). Results 
showed that there was a mean increase of- 89% in the 
abacavir AUC, and an increase of 58% in the half-life of 
abacavir after a single dose of 600 mg of abacavir. The AUCs 
of the metabolites were not modified by mild liver disease; 
however, the rates of formation and elimination of the me- 
tabolites were decreased. A dose of 200 mg (provided by 
10 mL of ZIAGEN Oral Solution) administered twice daily 
is recommended for patients with mild, liver disease. The 
safety, efficacy, and pharmacokinetics of abacavir have not 
been studied in patients with moderate or severe hepatic 
impairment, therefore ZIAGEN is contraindicated in these 
patients. 

Pediatric Patients: The pharmacokinetics of abacavir have 
been studied after either single or.repeat doses of ZIAGEN 
in 68 pediatric patients. Following multiple-dose adminis- 
tration of ZIAGEN 8 mg/kg twice daily, steady-state 
AUC (0 _ 12 tr) and were 9.8 ± 4.56 mcg»hr/mL and 3.71 
± 1.36 mcg/mL (mean i: SD), respectively (see PRECAU- 
TIONS: Pediatric Use). . 

Geriatric Patients: The pharmacokinetics of ZIAGEN have 
not been studied in patients over 65 years of age. 
Gender: The pharmacokinetics of ZIAGEN with respect to 
gender have not been determined. 

Race: The pharmacokinetics of ZIAGEN with respect to 
race have not been determined. 

Drug Interactions: In human liver microsomes, abacavir 
did not inhibit cytochrome P450 isoforms (2C9, 2D6, 3A4). 
Based on these data, it is unlikely that clinically significant 
drug interactions will occur between abacavir and drugs 
metabolized through these pathways. 

Due to their common metabolic pathways via glucuronyl 
transferase with zidovudine, 15 HIV-infected* patients were 
enrolled in a crossover study evaluating single doses of 
abacavir (600 mg), lamivudine (150 mg), arid zidovudine 
(300 mg) alone or in combination. Analysis showed no clin- 
ically, relevant changes in the pharmacokinetics of abacavir 
with the addition of lamivudine or zidovudine.br combi- 
nation of lamivudine and zidovudine. Lamivudine exposure 
(AUC decreased 15%) and zidovudine exposure (AUC in- 
creased 10%) did not show clinically relevant changes with 
concurrent abacavir. 

Due to their common metabolic pathways via alcohol dehy- 
drogenase, the pharmacokinetic interaction between 
abacavir and ethanol was studied in 24 HIV-infected male 
patients. Each patient received the following treatments on 
separate occasions: a single 600-mg dose of abacavir, 
0.7 g/kg ethanol (equivalent to 5 alcoholic drinks), ( and 
abacavir 600 mg plus 0.7 g/kg ethanol. Coadministration of 
ethanol and abacavir resulted in a 41% increase in abacavir 
AUC^ and a 26% increase in abacavir ti^. In males, 
abacavir had no effect on the pharmacokinetic properties 'of 
ethanol, so no clinically significant interaction is expected in 
men. This interaction has not been studied, in females. 
Methadone: In a study of 11 HIV-infected patients receiv- 
ing methadone-maintenance therapy (40mg,and 90 .mg 
daily), with* 600 mg of ZIAGEN twice daily (twice the cur- 
rently recommended dose), oral methadone clearance in- 
creased 22% (90% CI 6% to 42%). This- alteration will not 
result in' a methadone dose modification in the majority of 
patients; however, an increased methadone dose may be 
required, in a small number of patients. -.' 

INDICATIONS AND USAGE 

ZIAGEN Tablets and Oral Solution, in combination with 
other antiretrovtral agents* are indicated for the treatment 
of HIV-1 infection. " ~ 

Description of Clinical Studies: Therapy-Naive' Adults: 
CM A3 0024 was a multicenter, double-blind, controlled study 
in* which 649 HIV-infected, therapy-naive adults were ran- 
domized and received either ZIAGEN (300 mg twice daily), 
lamivudine (150 mg twice daily), and efavirenz (600^ mg 
once daily) or zidovudine (300 mg twice daily), lamivduine 
(150 mg twice daily), and efavirenz (600 mg once daily): The 
duration of double-blind treatment was at least 48 we£ks. 
Study participants were: male (81%), Caucasian (5i%), 
black (21%), and Hispanic (26%). The median age was 
35 years; the median pretreatment'CD4+- cell count was 
264 cells/mm 3 , and median plasma HIV-1 RNA was 4.79 
log 10 copies/mL. The outcomes of randomized treatment are 
provided in Table 1. 

[See table 1 at top of next page] " 
After 48 weeks of therapy, the median CD4+' cell count in- 
creases from baseline were 209 cells/mm 3 in the group "re- 
ceiving ZIAGEN and 155 cells/mm 3 in the zidovudine group. 
Through Week 48, 8 subjects (2%) in tne" group re- 
ceiving ZIAGEN (5 CDC classification C events and 3 

Continued on next page 
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■ -"ci * J Combination of their' seriousness, frequency of re- 

potential causal connection to ZOFRAN. 
ffi?^ ^flushing. Rare cases of hypersensitivity reac- 
^^iaetinies severe (e.g., anaphylaxis/anaphylactoid re- 
tio^ 8, ... gjigioedema', bronchospasm; shortness' of breath, 
-'^fwisiofl, laryn5 ea ^ edema", stridor) have also been re- 
J??^^aiyngospasni, shock, arid- cardiopulmonary arrest 
P^L^nrred during allergic reactions in patients receiving 

SS^anse^ . . * 

W^jbijisry: Liver enzyme abnormalities 

W^espiratofY: Hiccups - . 

•^Vju-u; Oculogyric crisis, appearing alone, as well as 

^^r'dystqnic regions. '/ _ . 

jgft Urticaria ;.. _ . _ 

plUJO ABUSE AND DEPENDENCE 

•-. /_j gaudies have shown that ondansetron is not discrim- 
■ ted as a benzodiazepine nor does it substitute for benzo- 
^g^es in direct addictibn studies. 

OVERDOSAGE 

-tgje is no specific antidote for ondansetron overdose. Pa- 
should be managed with appropriate supportive ther- 
^Iodividual 1 intravenous doses as-large as' 150 mg and 
jj^l daily intravenous doses as large as 252 mg have been 
- inadvertently administered -without -significant" adverse 
jjfents. These doses are more-than 1 10 times the recom- 
joenaed daily dose. 

fa'addition to the adverse events listed above, the following 
events have been described 1 in the setting of ondansetron 
overdose: "Sudden blindness" (amauirais) "of 2 to 3 minutes' 
darattbn'plus severe constipation occurred in 1 patient that 
vnts rfinihistered 72 mg of ondansetron intravenously as a 
angle dose" Hypotension (and faintness) occurred in a pa- 
tient that took 48 mg of ZOFRAN Tablets. Following infu- 
sion of 32 mg over only a 4-minute period, a vasovagal epi- 
sode with transient second-degree- heart block was 
observed. In all uistances, the events resolved completely. 

DOSAGE AND. ADMINISTRATION 
fatftnictions for Use/Handling ZOFRAN OOT Orally 
Disintegrating -Tablets: Do not attempt to push ZOFRAN 
QDT Tablets through v the foil backing. With dry hands, 
fEEL BACK the foil backing of 1 blister and GENTLY re^ 
iBpve the tablet.. IMMEDIATELY - place the ZOFRAN ODT 
Tablet on top of title tongue where it will dissolve, in seconds, 
fopn swallow with saliva. Administration with liquid is not 

nwessary." ' . " . iV"..' 1 *'. l.^''. 

Prevention of Nausea and I VomHing Asswiated Wrth Highly 
Emetogemc ! Cancer Chemotherapy:. The. recommended 
adult oral dosage of ZOFRAN is a single 24^nig, tablet ac£ 
minis^red 30 minutes before the start .of single-day. b^rdy 
cmetogenic chemotherapy; including cisplatin si50 rng/m 
Multi&ay,' single^dose administration of "ZOFRAN 
M-mg Tablets. has not been.-st4idied/ . ..." ^ , 

pediatric Use: There , is no experience 1 with the use of 
24rmg £OFRAN Tablets in pediatric patients. . \ 7 /. 
Geriatric Use: The. dosage recommendation is the same as 
for the general population- . -I*. r * ■ 

Prevention of Nausea and Vomiting 'Associated With Mod- 
•rately Emetogentc. Cancer Chemotherapy: The ..recom- 
mended adult, oral dosage is one; 8-mg ZOFRAN Tablet or 
ooeiS-mg ZOFRAN ODT; Tablet or 10. mL (2 teaspoonfuls 
equivalent to 8 mg of ondansetron) of ZOFRAN ; Oral 
Solution given twice, a day. The first dose should be admin- 
istered' 30. minutes before the start of emetogenic chemo- 
therapy, with a subsequent dos&8 hours after the first dose; 
One^mg-ZOFRAN. Tablet . or one 8-mg ZOERAN^DT 
lablet.or 10 mL (2 -teaspoonfuls iequivalent to 8 mg of 
Ondansetron) bf ZOFRAN Oral ?Solution should be'adminis- 
tered twice a day (every 12 hours>for. 1 to 2 days alter comV 
pletion of chemotherapy.^ , , . ... "i.;-.;-.^: 
Pediatric Use: For pediatric patients. 12: years of age .and 
older, the dosage isthe same as-for'adulte. : For.pediatidc pa- 
tients 4. through 11 years of age, the- dosage. is; one 4-mg 
ZOFRAN Tablet or one 4rmg ZOFRAN ODT Tablet or 5 mL 
(1 teaspoonful equivalent ' to - 4 -; mg of ondansetron) of 
ZOFRAN Oral Solution given 3 times a day. -The first dose 
should be administered 30 minutes before the start of eme- 
togenic chemotherapy, with subsequent' doses 4 and 8 hours 
after the first dose. One 4-mg ZOFRAN Tablet or-ohe-4^mg 
JQFRAN ODT Tablet or 5;irJ>(l teaspoonful equivalent \to 
4 mg of ondansetron) of ZOFRAN Oral Solutionishould.be 
administered 3 times* a . day. (every ,8 hours) for 1 to -2 days 
a «*T completion of chemotherapy. b ■• "i: *~ ; ~ 

Geriatric Use:-' The dosage is the same as. for the 'general 
Population. ■ r v-: = ,■«,■..;;= r'-i. ■■ifr-^r:^'. 

Weirdoh of Nausea and Vomiting Associated With Radio- 
™J^>y. Erther Total Boxty trradiation, or Single High Dose 
faction or Dairy Fractions to the Abdomen: " '--'iV. 

^recommended oral dosage is one 8-mg ZOFRAN Tablet 
» oae 8-mg ZOFRAN ODT Tablet or 10 mL (2 teaspoonfuls 
^vatent to 8 mg' of ondansetron) of ZOFRAN Oral Sohi* 

given 3 times a day. 
®°r ti)tal body irradiation, one 8-mi"ZOFRAN Tablet or one 
*™S ZOFRAN ODT Tablet or 10 mL (2 teaspoonfuls equiv 4 - 
.Jg* to 8 mg of ondansetron) of ZOFRAN Oral Solution 
rj^d be administereaa ; to 2 hours before each fraction^bf 
?^>erapy:admini8tered each day. • * y J ^' ; 

^ tingle high-dose fraction r^iothera^io the abdorheK, 
£j 8-mg ZOFRAN -Tiblet or' one 8-mg ZOFRAN ODT 
ftS 0r l ° mL <2 teaspoonfuls- equivalent t» '8'^1hff v bf 
an ? a nsetrori) of-ZOFRAN Oral Sblutira shouM be adrinnis- 
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tered 1' to 2 hours before radiotherapy, with subsequent 
doses every 8 hours after the first dose for 1 to 2 days after 
completion of radiotherapy. • - 

For daily fractionated radiotherapy to the abdomen, one 
8-mg ZOFRAN Tablet or one 8-mg ZOFRAN ODT Tablet or 
10 mL (2 teaspoonfuls equivalent to 8 mg of ondansetron ) of 
ZOFRAN Oral Solution should be administered 1 to 2 hours 
before radiotherapy, with subsequent doses every 8 hours 
after the first dose for each day radiotherapy is given. 
Pediatric Use: There is no experience with the use of 
ZOFRAN Tablets, ZOFRAN ODT Tablets, or ZOFRAN .Oral 
Solution in the prevention of radiation-induced nausea ; and 
vomiting in pediatric patients. 

Geriatric Use: The dosage recommendation is the same as 
for the general population. =. 

Postoperative Nausea and Vomiting: The recommended 
dosage is 16 mg given as two 8-mg ZOFRAN Tablets or two 
8-mg ZOFRAN ODT Tablets or 20 mL (4 teaspoonfuls equiv- 
alent to 16 mg of ondansetron) of ZOFRAN Oral Solution 
1 hour before induction of anesthesia. 

Pediatric Use: There is no 'experience with the use of 
ZOFRAN Tabfets,' ZOFRAN ODT Tablets, or ZOFRAN Oral 
Solution in the prevention of postoperative nausea and vom- 
iting in pediatric patients. * 1 
Geriatric Use: The dosage is the same as for the general 
population. " " :* ' -~ ' ' 
Dosage Adjustment for Patients With Impaired Renal Func- 
tion: The dosage recommendation is the same as for, the 
general population. There is no experience beyond first-day 
administration of ondansetron. 

Dosage Adjustment for Patients With. Impaired Hepatic 
Function: In patients with severe hepatic impairment 
(Child-Pugh 2 score of 10 or greater), clearance is reduced 
and apparent volume of distribution is increased with a. re- 
sultant increase in plasma half-life. In such patients, a total 
daily dose of 8 mg should not be exceeded. . 

HOWSUPPLD3D 

ZOFRAN Tablets, 4 mg (ondansetron HC1 dihydrate equiv- 
alent to 4 mg of ondansetron); are white, oval, film-coated 
tablets engraved with "Zofran" on one side and *4" on the 
other in daily unit dose packs of 3 tablets (NDC 0173-0446- 
04), Dottles of 30 tablets (NDC oi73-0446-00), and unit dose 
packs' of 100'f ablets (NDC 0173-6446-02). " f 
ZOFRAN Tablets, 8 mg (ondansetron HC1 dihydrate equiv- 
alent to 8 mg of ondansetron), are yellow, oval, fibn^coated 
tablets engraved with "Tiorran", on one s,ide and *8" bn'the 
other in daily unit dose packs of 3 tablets (NDC 0173^0447^ 
04); bottles dT 30 tablets (NDC 0173-0447^00), and unit dose 
packs of 100 tablets (ND,C 0173-0447-02). ; ; 
Bottles: Store betweerr2"erid 30"C (36° and 86° F). Protect 
from fight. Dispense in tight, light-resistant container as 
defined in the USP. ' * J '■ '\ ' 

Unit dose Packs: Store between 2" and 30°C (36* and 86'F); 
Protect from fight. Store blisters in cartons. ' 
ZOFRAN Tablets, 24 mg (ondansetron HCI dihydrate* eqiuv- 
alent to 24 mg of ondansetron), are pink, oval, film^opated 
tablets ; engraved with f "GX CF7" on one side and "24* on the 
other iri dairy unit dose ; packs of 1 tablet (NDC 0173-0680- 

oo). - ' ■ ■-. ' ' '• 

Store between 2° and 3b"C;i36° and*86°R. . 
ZOFRAN ODT OraiTy^lSsin^grati'ng Tablets; 4 mg (as 
4 nig ondansetron base) are white, round 'and plano-convex 
tablets de bossed with a. "Z4". on one side in unit dose, packs 
of 30 tablets (NDC 0173-0569-00). ■ ; :rH 

ZOFRAN ODT Orally Disintegrating Tablets, 8 mg (as 
8 mg ona^^tron base) are' white, round and plano-convex 
tablets' debossed with' a *Z8" bh o'ne side in unit dose packs 
of 10 tablets (NDC 0173-0570-04) and 30 tablets ^(NDG 
0173-0570^00). ; ; ^ : ■-■ v v • ' ^>:i::. 

Store between 2* arid 30"G (36* and 86*F). " i ;>-- 
ZOFRAN Oral Solution; a 1 ' clear, colorless to light yellow' liq^ 
uid wil^'a criarac^ristic strawberry odor, contains 5 mg' "of 
Ondansetron ^HCl ' dihydrate J e^ivalerit tb ^ /rng of 
ondansetron per 5 mL in £unber glass bottles of 50 mL with 
child-resistant '> closures (NDC 0173^0^9-00): - 
Store upright between 15° arid 30*C f59" and 86"F).' Protect 
from light/ Store bottles upright in 'cartons. V 
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DESCRIPTION 

ZOVIRAX is the brand name for acyclovir, a synthetic nu- 
cleoside analogue active against herpesviruses. ZOVIRAX 
Capsules, Tablets, and Suspension are formulations for oral 
administration. Each capsule of ZOVIRAX contains 200 mg 
of acyclovir and the inactive ingredients' corn starch,' lac- 
tose, magnesium stearate, and sodium lauryl' sulfate. The 
capsule shell consists of gelatin, FD&C Blue No. 2, and ti- 
tanium dioxide. May contain one or more parabens. Printed 
with edible black ink. ' * 

Each 800-mg tablet of ZOVIRAX contains, 800 mg of 
acyclovir and the inactive ingredients FD&C Blue No. 2, 
magnesium stearate, .macrocrystalline cellulose, povidone, 
and sodium starch glycolate. 

Each 400-mg tablet of ZOVIRAX . contains .400 mg of 
acyclovir and the inactive ingredients magnesium stearate, 
micrbccystalline cellulose, povidone,, .and .sodium starch 
glycolate. ■ 

Each teaspoonful (5 mL) of ZOVIRAX Suspension contains 
200 mg of acyclovir and the inactive ingredients methylpar- 
aben 0.1% and propylparaben ; 0.02% (added as preserva- 
tives), carboxymethylcellulose sodium,' flavor, glycerin, mi- 
crocrystalline cellulose, and sorbitol. • - • 
Acyclovir is a white, crystalline powder with the molecular 
formula C a H u N s 0 3 and a molecular weight of 225. The 
maximum solubility in water at 37°C is 2.5 mg/mL: The 
pka's of acyclovir are 2.27 and 9.25. 

The chemical name of acyclovir is 2-amino- 1 ,9-dihydro-9- 
I(2-hydroxyethory)methyll-6H-purin-6-one. 

VIROLOGY 

Mechanism of Antiviral Action: Acyclovir is a synthetic 
purine nucleoside analogue with in vitro and in vivo inhib^ 
itory activity against herpes simplex virus types 1 (HSV-1), 
2 (HSV-2), and variceUa-zoster virus' (VZV). The rnhibitory 
activity of acyclovir is highly selective due to its' aflinity for 
the enzyme thymidine kinase (TK) encoded by HSV and 
VZV. This viral enzyme converts acyclovir into acyclovir 
monophosphate, a nucleotide analogue. The monophosphate 
is further converted into diphosphate by cellular guanyiate 
kinase and into triphosphate by a number of cellular erU 
zymes. In vitro, acyclovir triphosphate stops replication of 
herpes viral DNA. This is accomplished in 3 ways: 1) com- 
petitive inhibition of viral DNA polymerase, 2) ^corpora- 
tion into and tenniiration of the growing viral DNA chain, 
and 3) inactivation of the viral DNA polymerase/ The 
greater antiviral activity of acyclovir against HSV compared 
to VZV is due to its more efficient phosphorylation by the 
viral TK . : 

Antiviral Activities: The quantitative relationship between 
the in vitro susceptibility of herpesviruses to antivirals and 
the clinical response to therapy has not been established in 
humans, and' virus' sensitivity testing has 1 not been stan 1 
dardized ! Sensitivity testing results, expressed as the'eon- 
centratibn of drug required to ^ inhibit by 50% the-growth of 
virus in cell culture ^fJCgo), vary greatly depending upon a 
number of factors. Using plaque-reduction'' assays, the IC^ 
against herpes simplex virus isolates ranges from 1 0.02 to 
13.5 mcg/mL fo> HSV-1 and from :'0'.01'to 9.9 mcgAnL for 
HSV-2. The IC^ for acyclovir > against most laboratory 
strains and clinical isolates of VZV ranges from 0.12 to 
10.8 mcg/mL. Acycrovir also demoristrat^ ; actMty r against 
the ' Oka" vaccine strain of VZV with "a mean IC^ of 
1.35 mcg/mL. ^ 
Drug Resistance: Resistance of HSV and VZV to acyclovir 
can result from qualitative and' quantitative changes in the 
viral TK and/or DNA polymerase^ Clinical isolates of HSV 
and ,VZV: with reduce?! susceptibilily to acyclovir have been 
recovered from immunocompromised patients, especially 
with ' advanced HIV infection. While 1 most of f the acyclovir- 
resistant mutants isolated thus .far from immunocompro- 
mised patients have been found to be TKnieficient mutants, 
other mutants mvplving the viral TK gene (TK partial and 
TK altered) and DNA polymerase have been isolated. TK 
negative 'mutants may cause ; severe disease in infants and 
immunocompromised adults. The possibility of viral resis- 
tance to acyclovir should be L considered in patients -who 
show poor clinical response during therapy. l " ; r * * . : 

cu^cAi;]^£$^cpux3\; : :; . : 

Pharmacokinetics: The pharmacokinetics of acyclovir after 
oral. administration have' been evaluated in healthy .volun- 
teers and in immunocompromised patients with herpes sim T 
plex or varicella-zoster virus infection. Acyclovir pharmacor 
kinetic parameters are summarized . in Table 1 . • / J, 

\~ -■ n). _ Continued on next page 
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TRADE NAMES 

Creatine is available generically from numerous manufacturers. Branded products include Muscle Power (Mason 
Vitamins), Creatine Fuel (Twinlab), Creatine Booster (Champion Nutrition), Creatigen (Bricker Labs), CreaVate 
(Prolab Nutrition), Perfect Creatine (Nature's Best), Xtra Advantage Creatine Serum (Muscle Marketing USA), 
Micronized Creatine (Met-Rx), Creavescent (GEN), Power Creatine (Champion Nutrition), Phosphagen (GNC), 
Crea-Tek (Iron Tek), Effervescent Creatine Elite (Muscle Link). 

DESCRIPTION 

Creatine is a non-protein amino acid found in animals and, in much lesser amounts, plants. Creatine is 
synthesized in the kidney, liver and pancreas from the amino acids L-arginine, glycine and L-methionine. 
Following its biosynthesis, creatine is transported to the skeletal muscle, heart, brain and other tissues. Most of 
the creatine is metabolized in these tissues to phosphocreatine (creatine phosphate). Phosphocreatine is a 
major energy storage form in the body. 

Creatine is known chemically as N-(aminoiminomethyl)-N-methyl glycine and its structural formula is: 



CH 3 

H 2 I 

NH 2 

Creatine 



Supplemental creatine is typically a synthetic substance. It is a solid and is water-soluble. 
ACTIONS AND PHARMACOLOGY 



ACTIONS 



Supplemental creatine may have an energy-generating action during anaerobic exercise and may also have 
neuroprotective and cardioprotective actions. 



MECHANISM OF ACTION 

Since the action of supplemental creatine has yet to be clarified, the mechanism of action is a matter of 
speculation. Much is known, however, about the biochemistry of endogenous creatine. Creatine is mainly 
synthesized in the kidney, liver and pancreas. In its synthesis, the guanidino group of L-arginine is transferred 
to glycine to form guanidinoacetate and ornithine by a transamidinase reaction, a reaction that takes place in 
the pancreas, liver and kidney. Guanidinoacetate is methylated by S-adenosylmethione (SAMe) to form 
creatine. About 1 to 2 grams of creatine are biosynthesized daily and another 1 to 2 grams are obtained from 
diet. 



In muscle and nerve, most of the creatine is phosphorylated to phosphocreatine (PCr) in a reaction that is 
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catalyzed by the enzyme creatine kinase (CK). There are three isoforms (isoenzymes) of CK. CK-MM is the 
skeletal muscle isoform; CK-BB, the brain isoform, and CK-MB, the isoform found in cardiac muscle. Most of the 
PCr in the body is in skeletal muscle. 

Creatine, creatine kinase and phosphocreatine make up an intricate cellular energy buffering and transport 
system connecting sites of energy production in the mitochondria with sites of energy consumption. CK is a key 
enzyme involved in cellular energy homeostasis. It reversibly catalyzes the transfer of the high-energy 
phosphate bond in PCr to adenosine diphosphate (ADP) to form adenosine triphosphate (ATP), and it catalyzes 
the transfer of the high-energy phosphate bond in ATP to creatine to form PCr. During periods of intense 
exercise and skeletal muscle contraction, bioenergetic metabolism switches from one in which oxidative 
phosphorylation is the major pathway of ATP production to one in which so-called anaerobic glycolysis becomes 
dominant. Much less ATP would be generated during this period if it were not for phosphocreatine (PCr) being 
the only fuel available to regenerate ATP during this period. Thus the availability of PCr is the limiting factor of 
skeletal-muscle performance during high intensity and brief bursts (about 10 seconds) of activity. Supplemental 
creatine may increase PCr levels in skeletal muscle and hypothetically enhance ATP turnover during maximal 
exercise. 

Creatine supplementation of transgenic amyotrophic lateral sclerosis (ALS) mice carrying the superoxide 
dismutase (SOD)l mutation has reportedly produced improvement in motor performance and extension of 
survival, as well as protection against loss of both motor neurons and substantia nigra neurons. Mitochondrial 
dysfunction is among the earliest features found in these mice models of familial ALS. Creatine administration to 
these mice appears to stabilize mitochondrial CK and inhibits opening of the mitochondrial transition pores. 

Creatine, as well as a creatine analogue called cyclocreatine, inhibit growth of a broad range of solid tumors in 
rat models of cancer; these tumors express high levels of CK. Although the mechanism of tumor inhibition is 
unknown, there is speculation about what it may be. Creatine feedback inhibits the transamidination step in its 
biosynthesis. This results in sparing L-arginine, the limiting precursor in creatine synthesis. More available L- 
arginine can lead to increased levels of nitric oxide (NO), which is a factor in macrophage activation. Another 
possibility is that glycolysis is inhibited in these tumors. Phosphocreatine inhibits enzymes in the glycolitic 
pathway, including glyceraldehyde-3-phosphate dehydrogenase, phosphofructokinase and pyruvate kinase. 



Creatine is absorbed from the small intestine and enters the portal circulation and is transported to the liver. 
The ingested creatine, along with creatine made in the liver, is then transported into the systemic circulation 
and distributed to various tissues of the body, including muscle and nerves, by crossing the cell membrane via a 
specific creatine-transporter system against a 200:1 gradient. Chronic creatine supplementation in rats down- 
regulates creatine transporter protein expression. If this is also the case in humans, then chronic creatine 
supplementation would lead to lower amounts entering cells at any given time. 

Within muscle and nerve cells, about 60 to 67% of the creatine entering the cells gets converted to 
phosphocreatine via the enzyme creatine kinase. About 2% of creatine is converted to creatinine, and both 
creatine and creatinine are excreted by the kidneys. 



There is some evidence that supplemental creatine may enhance performance in a limited number of high- 
intensity, short-term physical activities, but the data are mixed, and no ergogenic effect has been convincingly 
demonstrated outside of laboratory settings. Adequate safety data are still lacking. There is some very 
preliminary data that creatine may be helpful in treating muscular dystrophy and amyotrophic lateral scleroses 
and may improve skeletal muscle function in some with congestive heart failure and gyrate atrophy of the 
retina. Creatine has inhibited the growth of some solid tumors in rats, but no human cancer data exist. 



Limited muscle function benefit has been noted in some early studies of creatine. All of these studies have been 
of short duration (mostly lasting one or two weeks and, in no case, more than eight weeks). Many other studies 
have found no benefit, 

A recent review article summarized the results of 71 trials published between 1993 and 1997. Of those that 
studied effects of supplemental creatine (usually 20 grams daily for 4 to 21 days) on short term, high-intensity 
performance, 23 reported positive effects and 20 reported no effect. Studies examining the effects of creatine 
on oxidative energy systems, muscle isokinetic torque and isometric force produced similarly mixed results. 
Among the few field tests that have been conducted (all related to swim sprints) none detected any effect on 
athletic performance. Only among studies of cycle ergometer performance was there any superiority of creatine 
over placebo (11 trials reported improvement, while six others reported no improvement). 

Since this review was published there have been a few more positive than negative reports, but, again, the 
positive effects are almost entirely seen in laboratory settings and are confined to short-term, high-intensity 
performance. 

One author recently reviewed the creatine data and has concluded that supplemental creatine achieves an 
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ergogenic effect, at least in the laboratory, in repeated stationary cycling sprints. But he found no convincing 
evidence that it does so in single sprints. He also discerned a possible ergogenic effect in weightlifting, but none 
in running or swimming sprints of any kind. He and others have speculated that the weight gain that typically 
accompanies creatine supplementation offsets any ergogenic effect that might otherwise benefit runners and 
swimmers. 

Some have claimed that this weight gain, typically 0.5 to 1.6 kilograms occurring in the first few days to first 
two weeks of creatine supplementation, is evidence of increased muscle mass. Most researchers, however, 
believe that this weight gain is accounted for by creatine- induced water retention. The longer-term studies 
needed to confirm or refute claims that chronic creatine supplementation can result in greater muscle mass 
have not been conducted. 

Another caveat offered by several researchers is that almost all of the positive creatine effects so far noted have 
been achieved in laboratory tests of elite athletes and were observed only in the sort of maximal intermittent 
exercise that non-athletes can rarely achieve. No benefit for any aerobic activity has been demonstrated. 

In addition, safety data are lacking and are urgently needed, especially for long-term use of creatine and for use 
among the pediatric population (including adolescents) and among those in poor health. There are some reports 
that long-term use of creatine may be nephrotoxic. This needs further investigation before long-term creatine 
supplementation can be recommended under any circumstance. 

Possible additional uses for creatine have been suggested by preliminary work. There is some evidence of 
creatine synthesis in the retina, and supplementation with 1.5 grams of creatine daily for a year has been 
reported to bring improvement in genetic gyrate atrophy— not in the blindness that results from this condition 
but in the skeletal muscle abnormalities that also characterize it. Giving 5 grams of creatine four times a day for 
a period of five days has similarly been reported to improve skeletal muscle function in some with congestive 
heart failure. The effect was small. 

In a mouse model of amyotrophic lateral sclerosis (ALS), supplemental creatine significantly prolonged survival. 
Improvement was seen on motor- performance tests, and there was histologic evidence of neuron protection 
associated with creatine supplementation. Because creatine protected neurons in the substantia nigra, there is 
speculation that the supplement could also have positive effects in Parkinson's disease. 

These researchers have suggested that creatine may exert the favorable results seen in the mouse model 
through an intracellular energy- buffering effect that may help prevent the sort of mitochondrial dysfunction that 
they postulate plays a role in neuronal cell death. More research is needed. 

Another recent, preliminary report asserts a positive role for supplemental creatine in the treatment of muscular 
dystrophy and some other neuromuscular disorders. This study tested 10 grams of creatine daily for five days, 
followed by 5 grams daily for an additional 5 to7 days, against placebo. Increases were noted in handgrip, ankle 
and knee strength among those taking creatine. Again, more research is needed. 

CONTRAINDICATIONS, PRECAUTIONS, ADVERSE REACTIONS 

CONTRAINDICATIONS 

Creatine is contra indicated in those with renal failure and renal disorders such as nephrotic syndrome. 
PRECAUTIONS 

Creatine supplements should be avoided by children, adolescents, pregnant women, nursing mothers and 
anyone at risk for renal disorders such as diabetics. Those taking creatine should have serum creatinine levels 
monitored. 

ADVERSE REACTIONS 

The deaths of three American college wrestlers had been linked to the use of creatine supplements. However, 
results of post mortem tests led to the conclusion that the deaths were caused by severe dehydration and renal 
failure, and were not due to creatine. Apparently, the wrestlers were trying to lose enough weight through 
perspiration to allow them to compete in lower-weight classes. Typical adverse effects are gastrointestinal and 
include nausea, diarrhea and indigestion. Also common are muscle cramping and strains. Weight gain may 
occur from water retention. During a five day loading period, weight gains of 1.1 to 3.5 pounds have been 
reported. There are reports of elevated serum creatinine, a metabolite of creatine and a marker of kidney 
function, in some who take creatine and have normal renal function. This is reversible upon discontinuation of 
creatine. 

Anecdotal reports of adverse events to FDA have included rash, dyspnea, vomiting, diarrhea, nervousness, 
anxiety, migraine, fatigue, polymyositis, myopathy, seizures and atrial fibrillation. 

INTERACTIONS 
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There are as yet no known drug, nutritional supplement or herb interactions. Caffeine (in coffee, tea and 
caffeinated beverages) appears to interfere with any beneficial effects of creatine supplementation. 



DOSAGE AND ADMINISTRATION 



The typical form of creatine available is a creatine monohydrate powder. 



The dosing for those who use creatine to attempt to improve performance in brief, high-intensity activities, is a 
loading dose of 20 grams or 0.3 grams per kilogram in divided doses four times a day for two to five days, 
followed by a maintenance dose of no more than 2 grams daily or 0.03 grams per kilogram. Those who use 
creatine supplements should take them with adequate water, six to eight glasses per day. 



HOW SUPPLIED 



Capsules — 700 mg, 725 mg, 750 mg, 1200 mg 



Effervescent Tablets — 5 gm 



Effervescent Powder — 27 gm/packet 



Powder — 5 gm/tsp 



Wafers — 1000 mg 
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Thiamin (Vitamin B 1 ) 



TRADE NAMES 

Thiamilate (Tyson Neutraceuticals), Bethamine (Ampharco Inc.). 
DESCRIPTION 

In 1911, the chemist Casimir Funk isolated a substance from rice bran extracts which he thought was the anti- 
beriberi factor. Because the substance was an amine and because he thought the substance had a vital dietary 
function, he named it vitamine. As it turned out, Funk's vitamine was not the anti-beriberi factor which was 
subsequently isolated and called thiamin or vitamin B r Nevertheless, Funk did coin the term vitamin and the 

concept that vitamins are essential dietary factors. 

Thiamin is a water-soluble vitamin. Structurally it consists of a substituted pyrimidine ring joined by a 
methylene bridge to a substituted thiazole ring. The free vitamin is a base. The thiazolium salts of thiamin, 
thiamin hydrochloride and thiamin mononitrate, are the forms of thiamin which are typically used in nutritional 
supplements and for food fortification. In addition to being known as vitamin B lf thiamin is known as thiamine, 

aneurin and 3-[(4-amino-2-methyl-5-pyrimidinyl) methyl]-5-(2-hydroxyethyl)-4-methyl-thiazonium. The 
structural formula of thiamin follows: 




Thiamin 

The classic deficiency state of thiamin is beriberi. An analogous disorder in fowl is called polyneuritis. The term 
beriberi is derived from the Sinhalese word meaning extreme weakness. Beriberi was very common during the 
early part of the last century in those whose diets consisted principally of highly polished rice. Interestingly, 
those who ate parboiled rice— partially boiled rice— did not develop beriberi. Milling removes the husk, which 
contains most of the thiamin, while parboiling the rice before husking disperses thiamin throughout the grain. 
Beriberi still occurs in those whose diet mainly consists of polished rice. Thiamin deficiency is also associated 
with alcoholism and occurs in some cases of malnutrition, those receiving total parenteral nutrition without 
thiamin, malabsorption syndromes, increased carbohydrate intake, major catabolic and physiologic stress 
states, acute infection, folate deficiency, thyrotoxicosis and those on long-term loop diuretics (furosemide, 
ethacrynic acid, bumetanide). Subclinical thiamin deficiency may not be uncommon. 



There are three types of beriberi: dry beriberi, wet beriberi and cerebral beriberi or Wernicke-Korsakoff 
syndrome. Dry or neurologic beriberi occurs when thiamin deficiency affects the peripheral nervous system 
resulting in peripheral neuropathy. The peripheral neuropathy is characterized by a bilateral, symmetric 
impairment of sensory, motor and reflex functions involving predominantly the lower extremities. Symptoms 
and signs of dry beriberi, include paresthesias of the toes, burning of the feet, calf muscle tenderness and 
cramps, difficulty in rising from a squatting position, a decrease in the vibratory sensation in the toes, loss of 
ankle and knee jerks and footdrop and toedrop. Wet or cardiovascular beriberi involves the heart and circulatory 
system. Cardiovascular manifestations of thiamin deficiency are characterized by peripheral vasodilatation with 
increased cardiac output, sodium and water retention and myocardial failure. The most extreme form of wet 
beriberi is shoshin beriberi. Shoshin is Japanese for damage to the heart and is characterized by global heart 
failure with lactic acidosis in the context of blood tests showing thiamin deficiency. Shoshin beriberi, if not 
promptly treated, is rapidly fatal. Alcoholics who present with unexplained lactic acidosis, a hyperdynamic state 
and high output failure, or cardiogenic shock without evidence of a myocardial infarction, are unlikely to have 
anything but Shoshin beriberi. 
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Alcoholism is the major cause of thiamin deficiency in Wernicke- Korsakoff syndrome or cerebral beriberi. 
Wernicke- Korsakoff syndrome is characterized by abnormal ocular motor signs, ataxia and derangement of 
mental functions. The ocular motor signs include paresis of abduction which is accompanied by horizontal 
diplopia, strabismus and nystagmus. Derangement of mental functions include a global-confusional apathetic 
state and amnesia. Wernicke -Korsakoff syndome represents the full-blown clinical state of cerebral beriberi. 
Wernicke's disease itself is characterized by abnormal ocular motor signs and ataxia without an evident amnesic 
state. Korsakoff's psychosis itself is characterized by the mental derangements mentioned above. 

Thiamin occurs in cells principally in its active coenzyme form called thiamin pyrophosphate (TPP, 
cocarboxylase). Thiamin, in the form of thiamin pyrophosphate, plays an essential role as a cofactor in key 
reactions in carbohydrate metabolism. It is also involved in the metabolism of branched-chain amino acids and 
may have non-coenzyme (non-cofactor) roles in excitable cells. TPP is a coenzyme in the oxidative 
decarboxylation of pyruvate to acetyl -coenzyme A (acetyl-CoA), of alpha-ketoglutarate to succinyl-CoA, and of 
the oxidative decarboxylation of the branched-chain alpha-keto acids, which are metabolites of the branched- 
chain amino acids L-leucine, L-isoleucine and L-valine. TPP is also a cofactor in the reversible transketolase 
reactions in the phosphogluconate pathway, also know as the pentose phosphate pathway and the hexose 
monophosphate shunt. The two transketolase reactions are the reversible conversions of D-xylulose 5- 
phosphate and D-ribose 5-phosphate to D-sedoheptulose 7-phosphate and D-glyceraldehyde 3-phosphate, and 
D-xylulose-5-phosphate and D-erythrose-4-phosphate to D-fructose 6-phosphate and D-glyceraldehyde 3- 
phosphate. The first of these two reactions represents the pathway for the non-oxidative production of ribose. 

The total metabolic pool of thiamin in the body is approximately 30 milligrams. The predominant form of 
thiamin in the body is thiamin pyrophosphate (TPP, also known as thiamin diphosphate orTDP and 
cocarboxylase). Approximately 80% of thiamin in blood is present in erythrocytes as TPP. About 50% of total 
body thiamin is present in skeletal muscles. Thiamin is also found in heart, liver kidneys and brain. Other forms 
of thiamin present in the body include, thiamin triphosphate (TTP, about 10%), thiamin monophosphate (TMP) 
and free thiamin. TMP and free thiamin comprise about 10% of total body thiamin. The most reliable method of 
evaluating thiamin status is the measurement of erythrocyte transketolase activity and the percentage 
enhancement of the transketolase activity resulting from added thiamin pyrophosphate. 

All plant and animal foods contain thiamin. Good dietary sources of the vitamin, include whole-grain products, 
brown rice, meat products, vegetables, fruits, legumes and seafood. 

ACTIONS AND PHARMACOLOGY 



ACTIONS 

Thiamin may have antioxidant, erythropoietic, cognition-and mood-modulatory, antiatherosclerottc and 
detoxification activities. It has putative ergogenic activity. 

MECHANISM OF ACTION 

Thiamin has been found to protect against lead-induced lipid peroxidation in rat liver and kidney. Thiamin 
deficiency results in selective neuronal death in animal models. The neuronal death is associated with increased 
free radical production, suggesting that oxidative stress may play an important early role in brain damage 
associated with thiamin deficiency. The mechanism of the possible antioxidant activity of thiamin is unknown. 

Even though anemia is not one of the consequences of thiamin deficiency, there is a type of anemia, called 
thiamin-responsive megaloblastic anemia, that responds well to large doses of thiamin. It is thought that those 
with thiamin-responsive megaloblastic anemia may actually be thiamin-deficient secondary to reduced thiamin 
transport and absorption, and to impaired intracellular thiamin pyrophosphorylation. 

Thiamin deficiency is associated with cognitive and emotional changes. For example, Korsakoff's psychosis is 
characterized by the inability to form new memories, the poorly organized retrieval of remote memories, apathy 
and emotional btandness. The treatment of Korsakoff's patients with thiamin often results in significant 
improvement in these symptoms. Marginal thiamin deficiency may also result in cognitive and emotional 
changes. There are a few studies suggesting that high-dose thiamin supplementation may have a positive effect 
on mood and cognition in those with marginal deficiency, and even adequate status, of the vitamin. In one 
study with female subjects, improved thiamin status was associated with improved mood, and a decline in 
thiamin status was associated with poorer mood. In another study, again with female subjects, those taking 50 
milligrams of thiamin daily for 20 months were found to have improvement in thiamin status associated with 
reports of being more clearheaded, composed and energetic. Reaction times were also faster. The study was 
placebo-controlled and performed in subjects whose thiamin status was adequate. The mechanism of the 
neurophysiological actions of thiamin are not well understood. Thiamin may play a role in neurophysiology 
independent of its coenzyme function. Thiamin is located in nerve cell membranes and phosphorylated forms of 
thiamin are associated with sodium channel proteins. It is thought that phosphorylated forms of thiamin may 
play roles in the control of sodium conductance at axonal membranes and in other neurological processes. 

Migration and proliferation of arterial smooth muscle cells are thought to play an important role in the 
development of atherosclerosis. Glucose and insulin have been found to have an additive effect on the 
proliferation of infragenicular arterial smooth muscle cells in vitro. Thiamin has been found to inhibit human 
infragenicular arterial muscle cell proliferation induced by high glucose and insulin, in cell culture. Thiamin plays 
a key role in intracellular glucose metabolism and it is thought that thiamin inhibits the effect of glucose and 
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insulin on arterial smooth muscle cell proliferation. However, the mechanism of this in vitro effect is not well 
understood. Inhibition of endothelial cell proliferation may also promote atherosclerosis. Endothelial cells in 
culture have been found to have a decreased proliferative rate and delayed migration in response to 
hyperglycemic conditions. Thiamin has been shown to inhibit this effect of glucose on endothelial cells. It is 
thought that the mechanism of action of thiamin on endothelial cells is related to a reduction in intracellular 
protein glycation by redirecting the glycolytic flux. Atherosclerosis and peripheral artery disease are significant 
problems in those with type 2 diabetes mellitus. Further study of the possible anti-atherosclerotic activity of 
thiamin, particularly in those with type 2 diabetes, is warranted. 



Some animal studies have found that high doses of thiamin block some of the toxic symptoms from orally 
administered lead. Thiamin may protect against lead toxicity by inhibiting lead-induced lipid peroxidation. 

There are few studies investigating the effect of large doses of thiamin as an aid to exercise performance. In 
one such study, carbohydrate-loaded mice administered very high doses of thiamin demonstrated an 
improvement in swim time to exhaustion. In another study, experienced cyclists administered 900 milligram 
daily of thiamin for three days were found to have lower exercise heart rates, blood glucose and blood lactate 
concentrations. In still another study, thiamin supplementation at 100 milligram/day was found to decrease 
exercise-induced fatigue in male athletes. A recent study, however, using a thiamin derivative, thiamin 
tetrahydrofurfuryl disulfide, which is better absorbed than thiamin, showed no effect on high-intensity exercise 
performance. There is insufficient evidence to suggest that thiamin may have exercise performance-enhancing 
activity. The possible mechanism of this putative effect is unknown. 



PHARMACOKINETICS 



Thiamin is absorbed from the lumen of the small intestine— mainly the jejunum— by active transport and passive 
diffusion mechanisms. At lower amounts, absorption from the small intestine is by an active, carrier-mediated 
process that is energy-dependent as well as sodium-dependent. Passive diffusion occurs with higher amounts of 
thiamin. Absorption of thiamin appears to be limited by a saturable rate-limiting transport mechanism. Only a 
small percentage of a high dose of thiamin is absorbed. Certain lipid-soluble thiamin derivatives known as 
allithiamins, do not appear to be subject to the rate-limiting transport mechanism. Thiamin is transported by 
the portal circulation to the liver and by the systemic circulation to various tissues in the body. Thiamin is 
metabolized to thiamin monophosphate (TP, TMP), thiamin pyrophosphate (TPP, cocarboxylase, thiamin 
diphosphate, TDP) and thiamin triphosphate (TTP). Thiamin is phosphorylated directly to thiamin pyrophosphate 
by thiamin diphosphokinase and thiamin pyrophosphate is dephosphorylated to thiamin monophosphate via 
thiamin diphosphatase. Approximately 80% of thiamin in blood is present in erythrocytes as TPP. The transport 
of thiamin into erythrocytes appears to occur by facilitated diffusion; it enters other cells by an active process. 
Total thiamin content in the adult body is about 30 milligrams. Thiamin and its metabolites are mainly excreted 
by the kidneys. 



INDICATIONS AND USAGE 

Frank and marginal thiamin deficiency may not be uncommon and may be a particular problem among 
alcoholics, the elderly and the chronically ill. Thiamin supplementation may be useful in these subgroups, 
among others. There is evidence that supplemental thiamin can help protect against some of the metabolic 
imbalances caused by heavy alcohol consumption. It may help protect against Wernicke's encephalopathy and 
some other forms of brain damage seen in some alcoholics, some with HIV -disease, some with anorexia nervosa 
and others. It may be helpful in alcohol withdrawal. It is needed in those who receive total parenteral nutrition, 
particularly to prevent lactic acidosis due to thiamin deficiency. It may increase glucose tolerance and may help 
prevent atherosclerosis, particularly in diabetics. It has been used in congestive heart failure with benefit under 
certain circumstances and may be helpful in some other forms of heart disease. There is preliminary evidence 
that it can improve mood and cognition in some. Data are in short supply and results mixed with respect to 
claims that thiamin can enhance exercise performance and increase energy. Thiamin's use in cancer might be 
ill-advised, as there is evidence that it may promote tumor-cell proliferation. 



RESEARCH SUMMARY 

Alcoholics are at particularly high risk of thiamin deficiency. Alcohol interferes with the absorption of thiamin 
and its storage in tissue. It also inhibits conversion of thiamin to its active form. In addition, alcoholics generally 
have unbalanced diets low in thiamin. Some alcoholics suffer from frank beriberi, which, among other things, 
can lead to congestive heart failure. More frequently, alcoholics suffer from such beriberi symptoms as mental 
confusion, visual disturbances and staggering gait. Beriberi can be prevented and, in some cases, successfully 
treated with high doses of thiamin (up to 100 milligrams daily). 

Thiamin can also help prevent some cases of Wernicke's encephalopathy, a potentially fatal disorder that occurs 
in some who consume very large amounts of alcohol. Symptoms include double vision, mental confusion, 
muscle weakness and disturbed gait. Untreated, this disorder can result in permanent brain damage and 
memory impairment. In extreme cases it leads to coma and death. It is often reversible with prompt thiamin 
treatment. Some use thiamin as part of alcohol-withdrawal therapy. 

Others at higher than average risk of Wernicke's encephalopathy include those suffering from anorexia nervosa, 
typically young women. Older people are also at higher risk. So are people with HIV disease. Thiamin deficiency 
was found in 23% of HIV patients in one study, and brain lesions characteristic of those found in sufferers of 
Wernicke's encephalopathy have been seen in some with HIV-disease. Some researchers have recommended 
dietary thiamin supplementation in all newly diagnosed cases of HIV-disease. 
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It is now recognized that thiamin deficiency may occur with total parenteral nutrition (TPN). Several cases of 
lactic acidosis have been reported in TPN patients not receiving thiamin. Administration of thiamin has resolved 
the acidosis with attendant clinical improvement. Researchers stress that thiamin deficiency should always be 
included in the differential diagnosis of lactic acidosis. A recent shortage of multivitamin preparations for TPN is 
said to have resulted in a number of cases of lactic acidosis due to thiamin deficiency. A previous shortage led 
to several TPN-related deaths. 

Thiamin deficiency is associated with abnormal glucose tolerance, and there is some evidence that supplemental 
thiamin may, in some cases, help correct the abnormality. In a recent in vitro study, thiamin inhibited 
accelerated proliferation of arterial smooth muscle cells. This proliferation contributes to atherosclerosis and 
preferentially affects the infragenicular vasculature in patients with diabetes mellitus. High insulin and glucose 
levels demonstrate additive effects in this process in vitro. This research gives some preliminary indication that 
thiamin may help prevent or delay atherosclerotic complications in some diabetics. 

Thiamin supplementation has improved left ventricular function in patients with congestive heart failure being 
administered long-term furosemide therapy and, as noted above, supplemental thiamin can help prevent and 
treat heart disease related to beriberi. In addition, intravenous injection of thiamin proved helpful in an animal 
model of myocardial infarction, increasing strength of contractions and decreasing oxygen demand. Russian 
researchers have reported similar results in humans. Thiamin pyrophosphate (cocarboxylase) was used in these 
heart attack experiments. Research is needed to see whether thiamin itself might be beneficial. 

Thiamin was found to have positive effects on mood and cognitive functioning in a recent study of 120 young 
females. In a previous study, females receiving a multi-vitamin supplement for three months were said to have 
improved mood compared with controls who received placebo. Using biochemical indices, an association was 
made between thiamin status and improved mood. These same measures did not support an association 
between any of eight other vitamins and elevated mood. 

In this recent study, focus was on thiamin alone among the vitamins. All but one of the 120 women had normal 
thiamin levels at baseline. They were randomized to receive 50 milligrams of thiamin daily or placebo. After two 
months, the thiamin group significantly improved (more than doubled) their scores on the clear-headedness and 
mood subsets of the bipolar profile of mood states psychological test. There was no change in these measures 
in the placebo group. The thiamin group also showed nonsignificant improvement in feelings of confidence, 
composure and elation. The researchers considered their findings remarkable given that they were obtained in a 
group which, as measured by transketolase activation, had normal thiamin nutrition. More research is 
warranted. 

Thiamin and a thiamin derivative have not shown any effect on exercise performance in two studies. High-dose 
thiamin (100 milligrams daily) was found to be helpful in preventing or accelerating recovery from exercise- 
induced fatigue in a third study. This trial tested thiamin in 16 male volunteer athletes using bicycle ergometer 
exercises. Followup is needed. 

Finally, a group of researchers have recently called thiamin supplementation "a double-edged sword" in cancer 
patients. Like other seriously ill patients, cancer sufferers may benefit from improved thiamin status in terms of 
general nutrition, but, as these researchers observed, there is some evidence that thiamin may also, in effect, 
nourish some cancers. There is some indication that high-dose thiamin supplementation may promote tumor 
cell proliferation. More research is needed to help clarify this issue. 

CONTRAINDICATIONS, PRECAUTIONS, ADVERSE REACTIONS 

CONTRAINDICATIONS 

Thiamin contra indicated in those hypersensitive to any component of a thiamin-containing product. 
PRECAUTIONS 

The use of thiamin for the treatment of a thiamin-deficiency state, lactic acidosis secondary to thiamin- 
deficiency, Wernicke-Korsakoff syndrome, Wernicke's encephalopathy, Korsakoff s psychosis or any medical 
condition must only be undertaken under medical supervision. 

A typical dose of thiamin used in pre- and postnatal multivitamin/multimineral supplements is three milligrams 
daily. Pregnant women and nursing mothers should avoid intakes of thiamin greater than this amount unless 
higher doses are prescribed by their physicians. 

Those who are treated with parenteral thiamin for thiamin deficiency, should be given the thiamin prior to 
receiving parenteral glucose. Administration of intravenous glucose prior to receiving thiamin could result in 
severe lactic acidosis. 

ADVERSE REACTIONS 

Oral thiamin is well tolerated even at doses up to 200 milligrams daily or higher. There have been occasional 
reports of serious and even fatal responses to parenteral thiamin. These have probably been anaphylactic 



http ://www.pdrhealth.com/drag_infc . shtml 



6/7/2005 



Thiamin (Vitamin B<sub>l</sub>) 



Appendix B, Page 19 of 21 
U.S. Pat. Appl. No. 09/518,501 
Erion, et ah 



Page 5 of 7 



reactions. There are also reports of less serious allergic reactions to parenteral thiamin. 



There is some animal evidence that high doses of parenteral thiamin may promote tumor growth. 



INTERACTIONS 



DRUGS 



Loop diuretics (furosemide, ethacrynic acid, bumetanide): Chronic use of loop diuretics may result in thiamin 
deficiency. Chronic use of furosemide for the treatment of congestive heart failure has been reported to result in 
thiamin deficiency. Thiamin repletion in such patients can improve left ventricular function. 



Substances in food that inactivate thiamin are called anti-thiamin factors. 

Sulfites: Concomitant intake of thiamin and foods and beverages containing sulfites may inactivate thiamin. 

Tea, coffee and decaffeinated coffee: Concomitant intake of these beverages and thiamin may inactivate 
thiamin. Tannic acid is most likely the substance in tea that inactivates thiamin by forming a tannin-thiamin 
adduct. 



Thiamin is available in nutritional supplements in the form of thiamin hydrochloride and thiamin nitrate. These 
are also the forms used for food fortification. Thiamin pyrophosphate or cocarboxylase may also be available in 
some products. Supplemental doses of thiamin are variable and range from the U.S. RDA amount of 1.5 
milligrams/day to 10 milligrams/day or higher. There is a rapid decline in absorption that occurs at oral doses 
above five milligrams. Thiamin is typically found in the form of multivitamin, multivitamin/multimineral or B- 
complex preparations. Single ingredient thiamin supplements are also available. Pre- and postnatal supplements 
typically deliver a thiamin dose of 3 milligrams daily. 

Lipid-soluble thiamin derivatives called allithiamins are also available. These forms are better absorbed at higher 
intakes than is thiamin. 

The Food and Nutrition Board of the Institute of Medicine of the National Academy of Sciences recommends the 
following dietary reference intakes (DRIs) for thiamin: 



FOODS 



OVERDOSAGE 



Overdosage of thiamin has not been reported in the literature. 



DOSAGE AND ADMINISTRATION 



Infants 
0-6 months 
7-12 months 



Adequate Intakes (AI) 
0.2 mg/day 0.03 mg/kg 
0.3 mg/day 0.03 mg/kg 



Recommended Dietary 



Children 



Allowances (RDA) 



1-3 years 
4-8 years 



0.5 mg/day 
0.6 mg/day 



Boys 

9-13 years 



0.9 mg/day 
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Girls 

9-13 years 
14-18 years 



0.9 mg/day 
1.0 mg/day 



Men 

19 years and older 



1.2 mg/day 



Women 

19 years and older 



1.1 mg/day 



Pregnancy 
14-50 years 



1.4 mg/day 



Lactation 
14-50 years 



1.4 mg/day 



The U.S. RDA for thiamin, which is used for determining percentage of daily values on nutritional supplement 
and food labels, is 1.5 milligrams. 

HOW SUPPLIED 

Vitamin B t is available in the following forms and strengths for Rx use: 
Injection — 100 mg/mL 

Vitamin B t is available in the following forms and strengths for OTC use: 

Capsules — 100 mg, 500 mg 

Enteric Coated Tablets — 20 mg 

Tablets — 25 mg, 50 mg, 100 mg, 250 mg, 500 mg 
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